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lem. Celenamel Film 
removed when 
dipped in solder, 
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NEW ELECTROLYTIC ANALYZER 


USES 
ALLOYS and ores can be analyzed at high speed with a Sargent-Slomin 
ern Analyzer. Special electrodes, rotated by Bodine fractional 
eh speed reducer motors, produce close-grained deposits so neces- 
t precise analysis. 
The Bodine Type K motor was especially engineered for this applica. 


tion. The motor is designed for continuous operation . . . fully enclosed 
and insulated for protection against corrosive fumes. 


Bodine fractional horsepower motors are made in over 3,500 different 
types, sizes, and windings. Almost a half-century’s experience in apply- 
ing motors to all kinds of applications, has given Bodine engineers a 
background of experience that can be helpful to you. Write, today, for 
information. Bodine Electric Company, 2256 West Ohio Street, Chicago 
12, Illinois. 
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Continuance of major strikes may hamstring revival of business activ- 
ity; meanwhile industrial level is holding up pretty well. 


Wide-Band Chain Amplifier—Honorable Mention Award 


F. Kennedy and G. Rudenberg describe the problems faced in devel- 
oping a 200 mc travelling-wave amplifier with constant 20 db gain. 


Plastics Can Be Electrical Conductors 


New class of materials combines physical and fabricating advantages 
of plastics with controllable resistivities—a staff report. 


Basic Requirements for D-C Adjustable-Voltage Drives 


E. E. Moyer and M. E. Cummings show graphically the field control 
adjustments needed to start, accelerate, run and stop the motor. 


Electrical Count Control Devices 
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F. E. Reeves surveys available types that give positive control of 
number of operations for exact counts, at rates up to 1000 per sec. 


Technical Glass Is Not Just Glass 


E. B. Steinberg discusses formulations for electrical uses, dimensional 
limits, manufacturing methods and properties. 
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Preventing Fungus Damage 
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E. F. Little outlines the mechanism of fungus attack on electrical 
and electronic equipment, and effective control measures. 


Designing Automatic Operation into Hospital Sterilizers 


C. E. Freese describes an ingenious steam-control system that increases 
dependability and saves operator time. 


Design Trends and Transients 
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Short articles presenting new developments, ideas and information on: 
conductivity tester for single-phase motors, slope control for resistance 
welders, redesign of fluorescent starter and 16 other subjects. 


Editorial 55 News of the Industry 
Today’s Product Designs 76 Calendar of Meetings 
New Materials and Parts 108 Guide to Buying 
Literature for the Asking 135 Advertising Index 








71 


82 


89 


150 
212 
241 





INDUSTRIAL 


Continuing steel and coal strikes, 
with the aluminum strike adding 
to the difficulties, endanger full 
business recovery. 


HOSE unpleasant adjectives, 

“crippling” and “paralyzing,” 
may have to be pulled out if the steel 
and coal strikes are not settled before 
December 1. This seems to be the grim 
consensus of industry and government 
thinking. As this is being written, steel 
output loss at the end of the third 
week of the strike is put at 4,200,000 
net tons (American Iron and Steel 
Institute). Add to this the losses in 
workers’ income, in fabricators’ pro- 
duction and in industry profits, and 
the picture is not too pretty. So far, 
despite the strikes, total industrial 
production held up pretty well; thanks 
to the cushion of substantial stocks in 
both steel and coal. But a real crisis 
cannot be avoided unless the strikes 
are settled promptly. Meanwhile, the 
situation has deteriorated further as 
a result of the strike in the aluminum 
industry. 


Pension plans, however (varying 
only in the degree of worker partici- 
pation) will undoubtedly become a 
fixed pattern in our economy. The 
trend by the big industrial companies 
is definitely towards acceptance of 
such arrangements. Even in the steel 
strike, management has agreed to the 
principle involved. Such plans have 
been long-existent with the big com- 
panies in the electrical field such as 
General Electric and Westinghouse. 
As the magazine Fortune points out 
in its lead article in the October issue, 
“The Greatest Opportunity on Earth,” 
business-sponsored pension and wel- 
fare plans may well be the American 
answer to the “welfare state.” 


Overall industrial barometers 
continue favorable. The Federal Re- 
serve Board index of industrial pro- 
duction is expected to show another, 


Headpiece illustration shows pushbutton-operated 
electric ranges passing through an inspection station 


in Hotpoint’s new range plant, claimed to be world’s 
largest of its kind. 


6 


though small, increase when Septem- 


ber figures are published. This, de-_,, 


spite the tie-up in the coal mines that 
began in the middle of the month. 
The August upswing, it will be re- 
called, reversed a downward trend 
that had continued since November, 
1948, and showed an eight-point gain 
(170 against 162) from July. 


Outlays for new plants and 
equipment this year should hit al- 
most $18 billion, according to esti- 
mates of the Commerce Department 
and the Securities and Exchange 
Commission. Although this total is 
down by 7 per cent from the all-time 
high 1948 expenditures, it will still be 
the second highest on record. Actual 
spending for the first half of this year 
totaled $9.1 billion. Present huge vol- 
ume of construction contracts of all 
types, by the way, is seen as one of 
the strongest bulwarks to business 
activity. It is expected to continue well 
into 1950. Total value of all construc- 
tion “put in place” for the first eight 
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months of this year was estimated 


(Department of Commerce) as 2 per 


cent above the total for the same 
period last year. 

Manufacturers’ sales were 
upped sharply in August ( Depart- 
ment of Commerce) to reach $17.2 
billion, the highest monthly total since 
March, and $2.2 billion higher than 
in July. Inventories at the same time 
were reduced to $29.1 billion as 
against approximately $29.7 billion in 
July. Sales increases were more mark- 
ed in durable goods than in nondur. 
ables. 


Purchasing agents find Septem. 
ber business pretty good—save for the 
uncertainty caused by the strikes. On 
all fronts — production, bookings, 
price trends, inventory position, em- 
ployment—September verified _ the 
improvements already noted in Au- 
gust. In 50 per cent of the reports 
(National Association of Purchasing 
Agents Business Survey Committee) 
increased production schedules are 
noted as against 10 per cent indi- 
cating declines. This is the best report 
on production since October, 1948. 
Increased new orders are shown in 
45 per cent of the reports, while 39 
per cent maintain previous backlogs. 
A dramatic contrast is shown in the 
report on prices—as against the low 
point in June when 79 per cent said 
that prices were down, only 8 per cent 
showed such declines in September. 


Improved worker productivity 
is another bright spot in the NAPA 
report. Employment is up, though 
“lagging behind production _ in- 
creases.” Buying policy is still on the 
short-range side, with 86 per cent re- 
porting 60 days as the limit. But the 
trend is away from the tight 30-day 
commitment toward the 60-day peri- 
od. Cautionary point in the report is 
that a certain degree of current pro- 
duction may be for “protective pur- 
poses” so as to establish a stockpile 7 
of finished goods in the event that the 7 
labor situation deteriorates. Price ~ 
wise, scrap iron and steel, chrome pig= ~ 
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WANT MORE INFORMATION 
on any of these fasteners? 
CHECK —and CLIP this strip. 


LAMSON LOCK NUTS: Econom- 
ical, vibration- proof. Can be 
re-used repeatedly. 


SEMS: Tapping and Machine 
Screws with Lockwashers 
attached. 


COTTER PINS: Steel, Brass, Alu- 
minum and Stainless Steel. 


“BENT” BOLTS: Including U 
Bolts,Eye Bolts, Hook Bolts, etc. 


LOK-THREAD STUDS: Thread 
locks and seals in standard 
tapped holes. 


Wire Rope Clips: 
Hi- Center 
saddles, ex- 
tra-strength 
Bolts. 


—_— PLASTIC INSERTS: To yourspec- 
Of course you think of Lamson for headed fasteners. 4 eee . in production 
But did you know that Lamson produces precision Screw Machine Products 
for many of the country’s best known, “blue ribbon” manufacturers? 
Within this one organization are modern facilities for hot and 
cold heading, machining, grinding, broaching, bending, flattening, 
punching, drilling, heat-treating and plating. 
Add to these facilities Lamson’s unsurpassed “know how” and you'll AIRCRAFT FASTENERS: AN Bolts, 
understand why it’s wise to check with Lamson first for small parts pen aecews ae 
production . . . Screw Machine, Upset or a combination. 


THE LAMSON & SESSIONS COMPANY 


General Offices: 1971 West 85th Street, Cleveland 2, Ohio 


Plants at Cleveland and Kent, Ohio @ Birmingham e Chicago 
“1035” cap SCREWS: Hi-Ten- 
sile heat-treated steel. 


“ 4 The Lamson & Sessions Company 
stp sdllg ie y CAILOFLI ; 1971 W. 85th St., Cleveland 2, Ohio 
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ments and china wood oil are in the 
“up” group. Castings, electrical sup- 
plies, forgings, metal-cleaning sol- 
vents, lubricating oils, paints, and 
molded plastics are “down.” In tight 
supply are aluminum, brass mill prod- 
ucts and some steel items. 


New product research is being 
stressed in meetings of various man- 
agement groups. Jackson Martindell, 
president of the American Institute of 
Management, speaking before the 
Toledo Association of Credit Men, 
said, “In the best managed companies, 
the majority of sales consists of items 
which were non-existent thirty years 
ago. This proportion will increase, be- 
cause business management achieves 
success only if, directly and deliber- 
ately, it confers a public benefit.” And 
at the meeting of the Industrial Re- 
search Institute in Chicago, Maurice 
Holland, well-known consultant on 
industrial research, advocated “inte- 
gration of laboratory research, exec- 
utive brains and salesmen’s ideas to 
produce new industrial products and 
to maintain a continuous flow of new 
product ideas.” He emphasized that 
one of management’s pressing prob- 
lems is new products. 


Lack of research and develop- 
ment work by many of the nation’s 
important companies, however, was 
criticized by Dr. Haldon A. Leedy, 
director of Armour Research Founda- 
tion, before a research management 
session at the National Electronics 
Conference in Chicago. “Research,” 
he said, “is by no means universally 
accepted. Of the 17,000 largest firms 
in the United States—those having 
annual gross sales of over $500,000— 
only 2500, or less than 15 per cent, 
have any research laboratory.” 

“Because research dividends are 
rarely immediate,” Dr. Leedy went 
on to say, “while those of sales pro- 
motion through advertising and a 
good sales staff are readily demonstra- 
ble, many industrial executives fail to 
appreciate the value of research in 
maintaining their positions in our 
competitive free enterprise system.” 

You wouldn’t expect electronic 
devices to highlight the sessions of 
the Division of Chemical Literature 
of the American Chemical Society, 
but that’s exactly what happened at 
the recent ACS annual meeting in At- 
lantic City. And this points up the fact 
that the alert product designer can 
find opportunities in a number of still 
relatively virgin fields. Specifically 
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Market Research Department of ELecTRical MANUFACTURING 
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D NEMA monthly index of domestic doltar sales billed Components 
of index are: laminated products; manufactured electrical mica; 


BIS /EVEIFIEIE| a% 
=|2| 5/2 
aed 
: 


special dry process electrical porcelain: varnished fabric and 
paper; vulcanized fibre 


there is an intense interest on the part 
of abstracters and other professional 
workers in this field in high-speed 
electronic machines for searching and 
correlating scientific information. 
New devices are sought that radically 
improve on conventional methods of 
classifying or indexing subject mat- 
ter. Mere mechanization of conven- 
tional methods is not sufficient. Digital 
computers are seen, for example, as 
revolutionizing present methods of in- 
dexing and abstracting technical 
journals. 


- World-wide sales of electric 
business machines are apparently 
registering impressive gains. IBM 
World Trade Corp. (handling all 
activities for IBM plants outside the 
United States) reports a 20-per cent 
gain in sales of accounting machines 
for the first eight months of 1949 
compared with the like period last 
year. Production-wise, IBM foreign 
plants for the January-August period 
this year exceeded the whole of 1948 
by 90 per cent. And last year IBM 
overseas plants passed 1939 by a 
whacking 369 per cent. Although IBM 
business abroad does not constitute 
American exports, the report cited 
here should be definitely encouraging 
to the United States exporting manu- 
facturers. 


Foreign trade at present is 
marking time owing to the recent 





currency devaluations, but special; 
in the field feel that after Me — 
adjustments have been made, United 
States exporters will find many good 
opportunities for business. Significant 
in the picture is the recent interna. 
tional meeting at Amnecy, France 
which, in brief, has led to numerous 
agreements among some thirty-three 
nations to reduce tariffs and remoye 
quota restrictions. But the important 
thing for our manufacturers to realize 
is that the lush postwar days of ex. 
porting are over. Overseas markets 
have to be fought for aggressively— 
and with properly designed products 
backed by alert merchandising. 
Canadian electrical manufac 
turers expect to set up a new record 
in production and sales by the time 
1949 is over. Gross value of produe- 
tion this year is estimated to hit $460 
million (Canadian)—almost 8 per 
cent over the 1948 output of $424 
million and five times the 1939 output. 
(Source: Canadian Electrical Manu. 
facturers Association recent annual 
meeting.) Substantial backlogs still 
exist in some types of equipment, es- 
pecially heavy apparatus. Paralleling 
the postwar experience in this country, 
supply is catching up with the demand 
in appliances; although refrigerators, 
food mixers, fully automatic toasters 
and certain types of electric razors 
are reported still short. Export, par- 
ticularly in appliances, has been de- 
clining steadily from a monthly aver- 
age of $1.7 million in 1946 to $1.01 


million this year. 


In our own market, appliances 
are experiencing a sort of post-reces- 
sion boom. Aggressive sales plans, 
plus the realistic introduction of new 
models designed to meet consumers’ 
demands for lower prices and com- 
pactness, can be credited for this re- 
surgence in buying. Another factor is 
the depletion of retail stocks, which 
had been allowed to dwindle to the 
disappearing point earlier in the year. 
Here are some highlights: 


Vacuum cleaner factory sales 
have jumped to 219,909 units in Au- 
gust—35.7 more than 161,920 in 
July. First eight-months’ total this 
year aggregated 1,844,929 units— 
18.7 per cent off from the equivalent 
period last year but topping by 10.4 
per cent the 1,670,129 units sold in 
the peak prewar year 1941. (Vacuum 
Cleaner Manufacturers Association.) 
Industry estimates for total sales this 
year point to some 2,700,000 units, 
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Cy we, at Consolidated, submit a 
quotation, there’s conscience and under- 
standing behind it. As a custom molder, 
we work very closely with the customer 
—and so does our pricing! 


We never lose sight of one very important 
fact—the piece or product we mold 
becomes a manufacturing cost to you, 
and therefor requires that our figures 
for its preparation and production be 
kept as low as specifications and good 
planning permit. 


Today, when small pennies saved are 
again big pennies earned, your plastic 
product can benefit greatly from a be- 
forehand discussion with Consolidated’s 
sales engineers and technicians. That 
the types of service we render can 
advantageously fit your particular re- 
quirements, is indicated by the customer- 
confidence reposed in us by America’s 
foremost manufacturers. 


Consolidated is an “all-under-one-roof” 
control (135,000 sq. ft.) — concentrating 


This is upon sound plastic design, economical 
Consolidated production, price-and-time savings to the 
A Million Dollars customer. From preliminary sketches, 


in Custom Mold- material selections, specifications, esti- 
ing Facilities to 


Save You Import- mates—and on through the processes of 

ant “Pennies per molding (compression, transfer, plunger, 

Piece” ata eas . : 
injection) and finishing—ours is the kind 
of know-how that guarantees your blue- 
print in plastic—the right plastic—rightly 
priced! 


Experienced Contacting Staff 


Call for a Consolidated Sales Engineer. 
His qualification to sit-in with you stems 
from having already assisted many manu- 
facturers in properly planning for plastics 
—profitably! For a get-together that will 
hold us together, your inquiry is cor- 
dially invited. 


Please address Dept. C-11 


" onsolidated Molded Products Corporation 
Plant & Executive Offices: 309 CHERRY ST., SCRANTON 2, PA. 
Branch Offices and Representatives in New York, Chicago, Detroit, Cleveland, Bridgeport, 


Your Blueprint in Plastic Philadelphia—and other principal cities 
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FACTORY SALES TREND HOUSEHOLD WASHERS 1949* 
(Compared With 1948 and 1941, in units) 


Month 1949 


1948 1941 





172,400 
201,300 
242,500 
192,500 
211,700 
260,700 
200,900 
323,789 


January 
February 
March 
April 
May 
June 
July 
August 


133,411 
155,546 
191,325 
213,611 
206,030 
188,365 
213,862 
148,811 


360,445 
367,909 
408,512 
402,257 
377,895 
392,496 
326,181 
362,169 





*Source: American Home Laundry Manufacturers’ Association. 


which would surpass the 1941 total by 
about 60 per cent. 


Household washers, too, came 
through with a record August per- 
formance—the biggest monthly in- 
crease over the previous month since 
the war’s end. Factory sales totaled 
323,789 units, up by 61 per cent over 
200,900 sold in July and only 10.6 
per cent off from August 1948, the 
all-time high year. Recent low was in 
April when only 192,500 washers 
were sold as compared with 402,257 
in the same month last year. Table 
on this page shows steadily improv- 
ing trend in factory sales since April 
and substantial increases in compar- 
ison with 1941. (American Home 
Laundry Manufacturers’  Associa- 
tion.) August sales of ironers were 
also sharply up—32,000 units vs. 
17,700 in July, a thumping 82.5-per 
cent increase. 


Refrigerator sales for the first 
seven months of this year totaled 
2,442,963 units—topping the same 
period in 1948 by 5 per cent. July fac- 
tory sales were slightly higher than 
in June—327,429 as against 310,780. 
(National Electrical Manufacturers’ 
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Jet Cleaner, an Honorable Mention Award Paper. 


Association.) September and October, 
according to unofficial trade opinions, 
are likely to show further advances. 
But a shortage of steel, if the strike 
persists, may upset these optimistic 


expectations. Some manufacturers are, 


already beginning to allocate refrig- 
erators as well as other major appli- 
ances. 


Oil burner factory sales for the 
first half of 1949 were up by 17 per 
cent over the same period last year— 
183,242 units against 156,427. (De- 
partment of Commerce.) Any dislo- 
cation of coal supplies caused by the 
strike or increased prices may well 
influence a strong trend toward oil 
burner installations. 


Mechanical stokers, however, 
held up well in August and as a mat- 
ter of fact registered a strong seasonal 
increase over the previous month, ag- 
gregating 4543 units against 2569, or 
a 55-per cent increase. (Department 
of Commerce.) 


New high was set in August TV 
set production with an output of 
185,706 sets (Radio Manufacturers 
Association) . July hit a 1949 low with 
only 79,531 sets. For the first eight 





Principles of Servomechanism 


Practical aspects of Insulation Varnish application ¢ 


months of the year, 


producti 
reached 1,178,308 sets. Output of all 


sets (TV, FM-AM and AM only) 
August rose sharply to 808,96] sets 
against 421,478 in July. Total for the 
eight months (Jan.-Aug.) was 5,625. 
368. 


in 


Upward turn in machine tools 
was registered in August. Index for 
new orders rose to 51.4 from 48.0 in 
July—the year’s low. Shipments index 
advanced to 68.0 from 60.7. Pick-up 
was also noted in foreign orders— 
18.7 as against 14.0. (National Ma. 
chine Tool Builders Association.) Ay. 
erage shipments 1945-47 = 100. 


Resistance welder shipments 
rose by 70 per cent in August over 
July, while sales booked were 81 per 
cent ahead. Industry sources (Resist. 
ance Welding Institute) see the large- 
scale resumption of purchasing as in- 
dicative of “near-record” production 
quotas in many manufacturing lines 
the last quarter of the year. 


Miscellany 


Copper deliveries to consumers 
rose to 103,115 tons in September 
against 90,739 in August. . . Pro- 
duction dipped, however, from 85,577 
to 79,949 tons . . . Lead has slid off by 
314¢ per lb. since the end of Septem- 
ber, with last price at this writing 
posted at 13¢ . . . Increasing imports 
and slackened demand have forced 
the decline. 

August shipments of aluminum 
(sheet, plate and strip) rose to 47,- 
892.491 Ib. compared to 41,711,932 
lb. in July (Aluminum Association). 
... August plastics shipments were 
up sharply, recovering from the July 
midsummer slump . . . Styrene mold- 
ing materials still hold No. 1 position 
in volume. . . . Shellac prices are due 
for aslash . . . Primary market prices 
are already down due to British cur- 
rency devaluation. oo0 


Among the feature articles scheduled to 
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CIRCUIT PROTECTION 


A Westinghouse Quicklag Circuit Breaker provides 
not just one means of circuit protection, but two 
types! An electromagnetic element that trips instantly 
on short circuits ...a bimetallic thermal element that 
allows time delay on harmless momentary cur- 
rent surges. 

Both types are needed for completely automatic, 
dependable circuit protection at all temperatures. 
The National Electric Code recognizes and approves 
the automatic derating feature of bimetallic elements 
at elevated temperatures. High surrounding tem- 
perature will not change the protective efficiency of 
a Quicklag, because the bimetallic element derates 
in the same degree as the wire or cable it protects. 

Call your nearest Westinghouse office for com- 
plete information on modern, dependable circuit 
protection or write for bulletin B-3881. Westing- 
house Electric Corporation, P. O. Box 868, Pitts- 
burgh 30, Pennsylvania. J-30008 
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© siver COMPOSITION CONTACTS have low 

©} “De-ion” ARC EXTINGUISHER minimizes arcing, 
increases contact life. 

€} ACCURATE CALIBRATION calibrating screw 


provides. accurate calibration . . . is sealed 
against tampering. 


©) _B1-METAL THERMAL ELEMENT trips breaker on 
sustained overloads. 


©) ELECTROMAGNETIC ELEMENT provides instan- 
taneous tripping on short circuits. 


(© ELECTRICALLY WELDED . . . all connections. 
ENTIRELY ENCLOSED in @ case of hot-molded 
insulating material. 


CORROSION-PROTECTED all parts are spe- 
cially selected or treated to resist corrosion. 


« 
1) Re 


QUICKLAG 
CIRCUIT BREAKERS 
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Protected open-type indus- 
trial motor designed by the 
Howell Electric Motors 
Company, Howell, Mich. 


e general purpose type 
e smooth operation 
e Minimum maintenance 


Built to give longer service in driving industrial machines and equipment, 
Howell Protected Motors are recommended for any application where you would 
ordinarily find open-type motors. They are especially well suited for operation 
where the atmosphere contains an unusual amount of moisture or dirt. 


In its top-quality motor design, the Howell Company includes SSF single row, 
deep groove ball bearings. One important reason for this is that these bearings 
will sustain, in addition to radial load, a substantial thrust load in either direc- 
tion—even at very high speeds. Such an advantage results from the large inti- 
mate contact between the balls and the deep, continuous groove in each ring. 


mre ms 


More and more electrical manufacturers are selecting SDLGIF bearings for their 


. industrial motors. Our engineers are prepared to help you with your bearing 
problems. Write to: SiS!F Industries, Inc., Philadelphia 32, Pa. 6644 





Electrical Equipment Bearings engineered by 





PRECISION-BUILT MOTORS BY HOWEL, 
USE LONG-LIFE Ss 8 E= BEARINGS 
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High Quality Dies for LARGE or Small Stampings 


BUNELL Tooling can help you reduce unit costs and 
increase production efficiency on your sheet metal 
stampings. Complicated or “tough” die problems 
are our specialty. Our skill and long experience 
in designing and building all kinds of dies is at 
your service. Consultation is invited. Write today 


or send your prints. Write for 


Catalog 


MACHINE AND TOOL CO. 


7. 23rd STREET *« CLEVELAND 14, OHIO 
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The Standard 
Transformer 


The Standard Transformer Company, Warren, Ohio, uses only high 
grade insulating materials in the transformers they build because 
they know how much these materials contribute to their performance 


—their long life, dependability, and surge proof qualities. 


Natvar 400, approved for continuous operating temperatures of 
105°C., gives lasting insulation and protection because of its uni- 


formly superior resistance both to high temperatures and to oil. 


Natvar 400 and other Natvar flexible electrical insulations are avail- 


able for immediate delivery, either from your wholesaler’s stocks 


or from our own. 
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Crd prevention 
SKY 


--- WITH AN 
ASSIST FROM 
TELECHRON TIMING MOTORS 


Preventing aircraft failures tomorrow depends 
on knowing exactly what causes them today. 
That’s why so many modern planes carry a sure- 
to-survive witness that tells what mechanical 
malfunction betrayed the pilot’s skill. It’s the 
amazing new Flight Recorder that charts a contin- 
uous log of the variables that might cause a crash. 


THE FLIGHT RECORDER 
MUST STAY ON TIME 


The heart of this pilot’s loyal supporter is a 
Telechron Timing Motor . . . instantly, constantly 
synchronous. Only such an accurate, trouble-free 
motor could be trusted to time the chart that 
shows the aircraft industry’s planners how to add 
ever-increasing safety to the age of flight. 


IS YOUR TIMING OFF? 


You, too, can control or record your variable 
factors with the ultimate in accuracy. Just call in 
a Telechron application engineer. Drawing on 
the broadest experience in the industry, he can 
probably show you how a standard Telechron 
motor can do your job. Consult him early in your 
planning for big savings in time and money. 


TELECHRON INC. AGeneral Electric Affiliate. 











TELECHRON INC. 
30 Union Street 
Ashland, Massachusetts 


Please send me information on sizes and types of Telechron SMAPS <i <nit:zctickichcuiychulse’ cana sastvab dc: Vocacpacaiumaaeneeameaaaiaiaaaanla 
Synchronous Motors. My possible application is: 

Instruments CD Communications Equipment CT RR POTIO osc nce.cxichcsccaxa cabin SUMCEIR  «<ssiosupcoectcduaca agcoanneaianedeesdilentien 
Timers Other (please fill in) 


C 

Electric Appliances Cj 
Cost Recorders Cj pvissuantakite« sav daaitagnaltaapiies 
Advertising, Display Iterms [) i evees cee sees sseseeneseeeencanesseesnenens 

Juke Boxes 0 

O 


Air Conditioning & 
Heating Controls 


([) Please send new Catalog 
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Wire THAT’S AS BRIGHT 


AS THE Licuts / 


anew development possible only because of Geon resin 


T’S true that Christmas comes only 

once a year, but you can spark a 
good idea at any time when something 
gives your imagination a lift! 


Fora start, look at the Geon polyviny! 
insulated wire on this set of Christmas 
tree lights. Here’s wire that in its trans- 
lucent brightness rivals the decorative 
values of the lights themselves. No 
need.to hide the wire, for it does as 


* Plascene’’ decorative wire by 

Chester Cable Corp., Chester, N. Y. 
"'Superio?’ Christmas tree lighting set by 
Abbott Manufacturing Co., Summit, N. J. 


B. F. Goodrich Chemical Company 


much as the ornaments to brighten 
up the whole appearance of the tree. 


This insulation has novel qualities, 
because it is based on Geon resin. It’s 
smooth and pliable, won’t kink or knot. 
It comes in an array of gay Christmas 
colors and the colors stay bright. It 
will last through many seasons and 
fire hazard is minimized because Geon 
insulated wire is flame-resistant. 


What Geon resin does for this new 
type wire is but one example of how , 
makes better and more saleable prodund 
in almost every field. The family of 
Geon resins makes handsome, durahj 
flooring, stain-and-scuff-resistant 2 
holstery, raincoats, wonderful new Pe: 
peries and a long list of other Products 
And you can be sure that with Geon’s 
amazing qualities and versatility there 
are more new products on the way! 


If Geon’s possibilities spark your 
imagination for improving or develop. 
ing a product, we'll gladly help you, 
We supply the raw materials only, bur 
our technicians are at your service jp 
working out ideas. Just write Dept, 
J-11, B. F. Goodrich Chemical Com. 
pany, Rose Building, Cleveland 15, 
Ohio. In Canada: Kitchener, Ontario. 


A DIVISION OF 
THE B. F. GOODRICH COMPANY 


GEON polyviny! materials * HYCAR American rubber GOOD-RITE chemicals and plasticizers 
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Blake & Johnson has spent 100 years 
in acquiring and applying fastening 
know-how in every type of production 

These fastenings problem. Every Blake & Johnson fas- 
tening has the dependability of charac- 
teristics that only long, specialized 

are 100 years experience can assure. That’s why your 
feeling of security is well-founded when 

you use Blake & Johnson fastenings. 

ahead i Permanent assemblies demand time- 

tested fastenings. Specify Blake & 

Johnson fastenings—they re better 

by 100 years! 


The production of screw machine prod- 
ucts for unusual fastening applications 
is only one example of Blake & 
Johnson's service to metal- and wood- 
working industries. Large plants and 
small shops throughout the country 
know Blake & Johnson as a single 
source for threaded fasteners for every 
use and specification. 


SR A 


ES 


Ze: Ae , 





Slotted or Phillips head machine screws, wood screws, 
stove bolts, tapping screws, special headed products; nuts 
rivets, chaplets, wire forms, screw machine products... 
in steel, stainless steel, copper, brass, bronze, everdur. 
nickel, nickel silver, monel, aluminum .. . 


1849 — 1949 
me A CENTURY OF MANUFACTURING PASTENINGS FOR ALL INDUSTRY 


THE BLAKE & JOHNSON COMPANY 
| WATERVILLE 14, CONNECTICUT 


Please send me your new catalog containing full 
data on the complete line of Blake & Johnson 
fastenings. 


NAME 
TITLE 


COMPANY 





ADDRESS 
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ANOTHER 


‘Preference - Proof 
“Beer a 


i | 


Norma-Hoffmann Bear- 
ing equipped Black & 
: Decker %2"’ Standard 

. Drill 
Provide Smooth Operation : 


and Give Long-Life in 


BLACK and DECKER 
PORTABLE TOOLS 


SINCE 1918 Black & Decker Engineers have been 
using Norma-Hoffmann Precision Bearings in many 
of their portable tools for their exceptional long- 
lived, dependable performance. 

A typical application example is the “B & D” 
\%” Standard Drill, illustrated, in which three 
Norma-Hoffmann Bearings are used. Commutator 
and fan end of the armature rotate on single felt seal 
shielded bearings...and the chuck spindle is carried 
on a double felt sealed bearing. Armature speed is 
16,800 RPM . . . full load spindle speed is 275 RPM. 

Manufacturers of other equipment from electric 
motors to machine tools, can also benefit with the 
use of Norma-Hoffmann Precision Ball and Roller 
Bearings. Their dependability, friction-free smooth- 
ness and quietness of operation improve design and 
performance of products wherever they are used. A 
wide range of types and sizes makes selection easy. 

Norma-Hoffmann Field Engineers will gladly 
help you with your bearing problems. Write for 
their assistance. 

NORMA-HOFFMANN BEARINGS CORPORATION 
STAMFORD, CONNECTICUT 


NORMA-HOFFMANN 


Pee ae BEARINGS 
BALL ¢ ROLLER © THRUST 


18 ELECTRICAL MANUFACTURING 











* = Ee 
he aN RHEOSTATS 


a 


"a 


- 


Tr Ng de 





TAP SWITCHES 





SA rn Nr ok 


OHMITE rain resistors | 


FIXED TYPE 


RHEOSTATS ¢ RESISTORS e TAP SWITCHES 





best 

mined through th 

(1) Det 
the 
turer's own 


(2) Determinat 


Stackpole engine 
cases where thor 


type have 


be 


ermination of 


actual equipment 
engin 
ination © 


resulte 


erin 


ough- 


in 


in the brus 


eering 
{ the order of im 
brush life, 


nditions 0° 


ating Co 
h manufac 


laboratory. 
P 


s For Unusually 
ditions 


ng ™ 
e basic feature 

+. the esseo 

ir also 


a fra 
tion oO 
canhelpyo™ 


brush pr 

pheric, etc. 
can count of 

opinion as to W er or not an 

opinion, g-altnade Drosh PFO 


original ¢ 
from the equipm 


BRUSHE 
e, ™ 
GRAPHIT 




















No. 1239 
HIGH-SPEED PREDETERMINING COUNTER 


is furnished with electrical contact or mechan- 
ical knock-off lever. Speeds up to 2500 counts 
per minute. This is one of scores of V-R Stand- 
ord Counters. Write for 8-page Condensed 
Catalog to Veeder- 
Root Incorporated, 
Hartford 2, Conn. 





Veeder-Root|Mclolvinitjeiris 


what | count on 


... to keep me 
on top of my job!” 









JOE, here, has a mighty dependable assistant in this Veeder- 
Root High-Speed Predetermining Counter. He pre-sets one bank 
of wheels to the exact number of pieces he needs on any run. Then he 
starts his high-speed machine and forgets it...or does other work! 
No nerve-strain. No eye-strain. No guesswork. And no waste... for 
the counter signals him or acts to stop the machine right on the but- 
ton, without either shortage or surplus. 


Yes, among the many economies and advantages of Veeder-Root 
Counters, you can count on them to boost workers’ morale and keep 
it at high level. That’s one of the reasons why management and plant 
operating heads are coming more and more to specify production 
machines and equipment featuring built-in Veeder-Root Counters. 
And that’s why it’s smart salesmanship to build Veeder-Root Counters 
into your product... to bring a new utility to your customers. But 
how to do it? That’s for us to show you. Just write. 


VEEDER-ROOT INCORPORATED, HARTFORD 2, CONNECTICUT 


In Canada: Veeder-Root of Canada, Ltd., 955 St. James Street, Montreal 3 
In Great Britain: Veeder-Root Ltd., Kilspindie Rd., Dundee, Scotland 
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THE BOXER, America’s No. 1 fa- 
vorite for 1949, gets his name from 
the fact he uses his front paws in 
much the same way as a human 
boxer when fighting. Coloring of 
coat ranges from fawn to brindle, 
but his muzzle is always black. 





Buyers Who Know 


Look at the Pedigree 


CERTIFICATE 
OF BOX MAKER 


CONSTRUCTION REQUIRE- 
MENTS OF CONSOLIDATED 





FREIGHT CLASSIFICATION 
BURSTING 175 LBS. PER 
TEST SQ. INCH 


Limit 60 INCHES 


GROSS 
WALT. 








Dependable Packaging 
Since 1872 


UNION Corrugated Containers | 


HE UNION SHIELD is the pedigree 
mark of a box with 75 years of 
packaging leadership behind it. 
That’s why Standard Brands uses 
Union boxes to carry Royal Puddings 
—choice of millions—to dealers all 
over the country. 
The Union shield means every step 
in the making, from tree to finished 
box, is tested and controlled by one 


management in America’s largest in- 
tegrated pulp-to-container plant. 

Four modern box plants, five of the 
world’s largest paper machines, and 
vast timber tractsare your guarantee of 
consistent quality, consistent service 
and fair price, today and in the future. 

That’s why every month more mak- 
ers of famous brand products are 
shipping in Union boxes. 


UNION BAG « Paper Corporation 


"NOVEMBER 1949 


Principal Offices: WOOLWORTH BLDG., NEW YORK 7, N. Y. 
Corrugated Container Plants: SAVANNAH, GEORGIA + CHICAGO, ILLINOIS + TRENTON, NEW JERSEY 
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Now Crocker-Wheeler brings you a streamlined 
Protected-Type WOUND-ROTOR Mofor with all the 
up-to-the-minute advantages of the popular C-W 
Protected-Type Squirrel-Cage Induction Motors. 


Users of C-W Protected-Type Squirrel-Cage Motors 
know well the advantages of Crocker-Wheeler design 
... and the many mechanical modifications which make 
these standard motors so versatile. Now the same 
advantages are available in wound-rotor motors. 

For printing, conveying, ventilation and other serv- 
ices that require smooth acceleration, high starting 
torque with low starting current, ability to start and 


Protected-Type Totaily-e: .iosed 
Induction Motors 


Vertical! or Herizertal 


fan-cooled Mators 


A-C Generators 
ond High Speed 
Synchronous Motors 





wT 


stop or reverse frequently, or variable speed, these new 


C-W motors will provide unexcelled performance. 
Sizes from 1 to 2000 h.p., and an exceptionally wide — 
choice of mechanical modifications, answer practically 
all application problems. You may have splash-proof 
and totally-enclosed non-ventilated, as well as the pro- 
tected-type design. Choose from vertical, NEMA D 
flange or C face mountings and all standard NEMA "| 
floor, or ceiling mounting assemblies. Special windings "| 
are available for crane and hoist duty. s 
The excellence and motor know-how built into C-W 7 
Wound-Rotor Motors is clearly explained in the new q 
Bulletin SL-330-1. Mail coupon for your copy. Now, @ 
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Large D-C Motors 
and Generators 


Bay ee 


to Pooteiled ype le .--- 





Zeiten Bull becuse... 


Frames and endshields dripproof—keeps dripping liquids 
and falling chips out of windings. 

Louvered openings on both sides of frame for maximum cool- 
ing, with effective protection. 


Air guides distribute cooling air effectively. 

Stator and rotor coils of vinylacetal insulated wire, protected 
by thoroughly-baked thermosetting varnish for maximum 
rigidity and long-lasting protection against electrical failure. 
Slip rings cast of special composition bronze for long life, 
mounted on steel hub, insulated from hub by mica sleeve. 
NEMA frames 364-505 have heavy rolled steel frame for 
strength. Sturdy welded feet. 





Full details of the many other fine points of these | 


motors are included in the new Bulletin now avail- { 
able. Send coupon. i 


were 


Crocker-Wheeler Electric Mfg. Co. 
{ Ampere 3, N. J. | 


Please send new Bulletin SL-330-l, 
describing Crocker-W heeler Pro- 
ELECTRIC MANUFACTURING COMPANY, AMPERE 3, N. J. tected-Type Wound-Rotor Motors. EM-114¢ 


A Division of Elliott Company 


BRANCH OFFICES: 
Atlanta, Birmingham, Boston, Buffalo, Chicago, Cincinnati, Cleveland, Dallas, Titl F Pie... ltl li ecniiteaadpeignsguabaiaaigiaiall a 
Denver, Detroit’ Houston, Kansas City, Los ‘An eles, Milwaukee, Minneapolis, 6 Of Function... 
New Orleans, New York, Newark, Philadelphia, Pittsburgh, St. Lovis, Cn caccensc-eescenssostemnnstsiectenenictaracsciiapaglidaicatianmiaaiasiiiailial . 
Salt Lake City, San Francisco, Seattle, Tulsa, Washington, Wilmington. OO 
Representatives in principal cities. Dita et 
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Smooth layers of Quinterra Type 6 Electrical Insulation (Twin-phy), 
used in winding a dry-type transformer 


TYPE 6 (TWIN-PLY) 


A new cost-reducing, high-temperature insulation that prolongs 


transformer life many times through its resistance to pyrolysis 


Here is a radically new asbestos-base, 
continuous-sheet, paper-like electrical 
insulation that offers many economies. It 
is primarily intended for interlayer and 
wrapper insulation in windings and coils 
used in Class A and B transformers 
(internal hot-spot temperatures 130C, or 
higher if special varnishes are employed). 


Quinterra Type 6 is plied at the factory 
by welding two layers of Quinterra and 
calendering them into a dense, strong 
and smooth-surfaced insulation having 
good tensile and bursting strengths. For 
economical application with a minimum 
of waste, Quinterra Type 6 is furnished 
in continuous rolls cut to exact widths. 


Excellent handling properties 


Uniformity of physical and handling proper- 
ties enables assemblers to achieve production 
rates such as are attained with the best types 


of interlayer and wrapper insulations. Fur- 
ther economies result from the large square- 
foot-per-dollar coverage. 


Excellent constructional advantages 


The plied construction of Quinterra Type 6 
offers two distinct constructional advantages: 
(1) It provides better dielectric protection 
than a single layer. (2) Under stress, the 
weaving strains within coil structures are less 
likely to damage a plied insulation than a 
single-layer insulation 


Excellent dielectric-thermal 
characteristics 


The base sheets of all Quinterra products 
are made 100% inorganic, but, for mechanical 
reasons only, are saturated with an organic 
resin. At room temperature (ASTM condi- 
tions) Quioterra Type 6 averages in excess 
of 350 VPM. After prolonged exposure at 
175C, long after the thermoplastic saturant 
is driven off, it still maintains its original 





dielectric strength and requires only the re- 
establishment of its varnish protection to pro- 
vide a further useful life cycle. 


We will be glad to provide you with sam- 
ples and further information about Quinterra 
Type 6 Electrical Insulation. Write Johns- 
Manville, Box 290, New York 16, N. Y. 


Weights and thicknesses of 
Quinterra Type 6 
Weight Per ss 
100 sq ft 

+ 15% 


Thickness 
+ 10% 


Approx Coverage 


C045” 
-006” 
.007” 
008” 
009” 
.010” 
012” 
015” 
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Asbestos-Base 


New, economical, high-temperature insulations with a previously 
unattainable combination of dielectric and mechanical properties 


Quinorgo #3000 and Quinorgo #4000 
are two new insulations developed by 
Johns-Manville. Each can be used alone 
or in combination with other dielectrics. 
In the latter use they can be either treated 
or coated with insulating varnishes, or 
combined with organic or inorganic 
electrical insulating sheets or films. 
Quinorgo insulations contain 80% or 
more of specially processed asbestos 
fiber, the remainder being selected 
organic fibers and binders. The two types 
differ in that the organic portion of 
Quinorgo #4000 contains a small amount 
(3% or less) of resin not present in 
Quinorgo #3000. The resin slightly re- 
duces absorption and penetration. 
These highly improved forms of asbes- 
tos electrical insulations have extreme 
uniformity of texture and caliper (from 
005” to .015"’). They are furnished in 


A variety of types of electrical insulations as produced by combining glass, 
mica, and organic papers and films with Quinorgo #3000 or #4000. 


Quinorgo 


#3000 AND #4000 


continuous rolls, in tapes of exact widths 
and in sheets cut to size. 


Excellent for compactness — Quinorgo 
#3000 and #4000 have important advantages 
where asbestos papers previously could not 
be used because they were too thick, their 
dielectric too low, or strength inadequate. 


Excellent for “composites” — Quinorgo 
#4000, because of its heat resistance, closed 
nonwoven structure, uniform thickness and 
special penetration characteristics, is ideal 
for use in composite insulations. 


For example, it may be coated on one sur- 
face with shellac or varnish to permit 
bonding or cementing to it such mechanically 
or dielectrically stronger materials as inor- 
ganic woven cloths and mica or organic 
cellulose films or sheets. The opposite surface 
remains ready for absorption of treating var- 
nishes used in the further processing of 
equipment after the composite insulation 
has been applied. 






















Excellent for economies—Quinorgo #3000 
and #4000 may be economically substituted 
for quality grade organic or inorganic layer 
insulation. When varnish-protected in appa- 
ratus, they will perform indefinitely because 
of their high asbestos content. (Hot-spot 
temperatures to 130C). 

We will be glad to provide you with sam- ty 
ples and further information about Quinorgo 
insulations. Write Johns-Manville, Box 290, 
New York 16, N. Y. 


Thick- 





General average properties 
of Quinorgo #3000 and #4000 


ectrical Insulations 


JOHNS-MANVILLE 
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Why 
Industry's leading 
Distributors keep 
proved savings 
for you in stock - 


Your Distributor’s stock of P-K Self-tapping Screws is a 
shelf full of savings for you. When you order, he delivers 


not simply screws, but a proved means of lowering as- 
sembly costs . . . as much as 50% or more. 

Wherever your plant is located, in the United States 
or Canada, there’s a Parker-Kalon Distributor nearby, 

‘ready to give you quick, helpful service. And you'll 
find he’s the leading Distributor in your area, because, 
keenly aware of industry’s needs, he offers those prod- 
ucts which sell best because they serve most. 

That’s why he stocks and sells P-K Self-tapping 
Screws. He knows that, when you choose P-K, you get 
more “know-how”—Parker-Kalon originated the Self- 
tapping Screw and has been the leader with new de- 

P-K’s staff of 


signs ever since . . . more “show how”- 












as 


HEAD $3 Z 


ae 








Assembly Engineers has helped solve nearly a million 
application problems . . . more choice of types and sizes— 
with a complete line of Self-tapping Screws for every 
metal and plastic assembly, P-K’s advice is unbiased 
. - more exacting quality control—P-K’s investment in 
laboratory testing and inspection equipment is un- 
surpassed . . . more production—Parker-Kalon is the 
world’s leading manufacturer of Self-tapping Screws. 
Let a P-K Assembly Engineer help you find out how 
you can simplify assemblies, improve strength, save 
time, and lower production costs with the simpler P-K 
method. If you prefer, mail assembly details for recom- 
mendations. Parker-Kalon Corporation, 200 Varick 
St., New York 14, N. Y. 
REMEMBER...IF IT’S P-K...IT’S O.K.! 


Te Qegied 
PARKER-KALON SELF-TAPPING SCREWS 


FOR EVERY METAL AND PLASTIC ASSEMBLY 


A, 2, Ff, OE 
AVAILABLE WITH F 
PHILLIPS HEAD 


P-K Also Makes 





OTHER P-K PRODUCTS: Cold-Forged Socket Screws, Wing Nuts, Thumb Screws - Hardened Screwnails and Masonry Nails + Shur-Grip File and Solder Iron Handles » Metal Punches » Damper Regulators and Accessories 
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Specia ' jodern Piants 


@ You supply the blueprints—Reynolds will deliver fin- 
ished parts from strategically located plants—direct to 
your production line. This completely integrated fabri- 
cation service is already at work for several leading re- 
frigerator, washer, radio and other manufacturers— 


providing the many advantages of aluminum at low cost. 


Die and pattern shops. The latest in equipment and 
techniques, plus the ability of an organization experienced 
in scheduling production and guarding quality from raw 
ore to finished parts. You can add these outstanding facil- 
ities to your operations without increasing your overhead. 


Let Reynolds handle your metal fabricating problems. 


Information on plants, type and range of equipment 
and services is contained in a new folder. Mail this 
coupon for your copy. Or contact the nearby Reynolds 
Field Office, listed under “Aluminum” in your classified 
telephone directory. Reynolds Metals Company, Indus- 
trial Parts Division, Louisville 1, Kentucky. 


2055 South Ninth Street, Louisville 1, Kentucky 


Send the new folder on Aluminum Parts and 
I Ld D Assemblies. 


OCB UCC CMG UT Timm fsincarsuriss comany 


A A 
Company. 


CONSIDER ALUMINUM— CONSULT REYNOLDS—THE COMPLETE ALUMINUM SERVICE 
NOVEMBER 1949 29 
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choose a 


Wagner Motor... 


for long life, dependability 
and nationwide service 


eeoeaeeenoeneeeeeeeeeeeeee7e070e28808 8866 6 * 8 Be Hi @ 


Many manufacturers have powered their machines and appli- 
ances with Wagner Motors because of their proven reputation: 
for long life and dependability . . . and because they know the 
importance of being able to provide immediate motor service 


when needed. 


You can add a real selling point to your product by choosing 
Wagner Motors, too, and you'll save time, money, and worry 
because: 


I. Wagner Motors are backed by a liberal warranty. 





2. They are available in a wide range of types and sizes for 
every application. 


3. Improved engineering features assure long life and effici- 
ent operation. 


4. They are immediately available from Wagner Branches in 
all principal cities. 

5. More than 450 Wagner Authorized Service Stations and 
Parts Distributors plus 25 Wagner-owned Service Branches 


provide on-the-spot service, replacement motors, or genu- 
ine repair parts. 





Regardless of what your motor requirements may be, 
Wagner can furnish a motor to fit your need. Bulletins on the 
complete line of Wagner Motors will be sent on request. 


Wagner Electric @rporation 


6454 PLYMOUTH AVE., ST. LOUIS 14, MO., U. S. A. 
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Added selling point... 


—s 
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Capacitor-Start Motor 
Wagner type RK capacitor-start 
motors are applicable to mechani- 


cal refrigerators, oil burners, coal 
stokers, and other appliances 


Consult Wagner Engineers On All Electric Motor Problems 


e- | } ; f ; f aD / < 
Fs SPC we | "e 





NOVEMBER 1949 


31 





Pa 


— 


IN INDUSTRY’S 


DAILY DIET 


The products of a group of progressive 
plants whose common goal is to ad- 
vance the usefulness and availability of 
springs through research and service. 


BRISTOL, 


\800 CAYBOURN ave. compan. SARWIES - e 
CHICAGO 14, PANY GIBSON es 


6200 NALLER ANE. DETRON 
v 
and AWW ARBOR : 
BRISTOL conn. DIVISION mm 


\712 EAST FIR 
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with plastic cabinet 
molded by MPec 


It takes a whole symphony of values...eye-captivating 
beauty, ear-pleasing tone, versatile performance, 
plus economical price...to assure commercial success for 


a new radio-phonograph in today’s competitive field. In their 
new model, Admiral has hit all the right notes... by 
\market-wise design and the use of an MPe-molded cabinet. 


\ Observe the ingenious design of the one-piece cabinet 
base. It houses the radio in the forward section, supports the 
record-player mechanism, and even provides rigid 
backing for the Aeroscope antenna at the rear. Side 
cores provide molded-in openings for control 
knobs, speaker and dial. Molding ingenuity achieves 
an attractive swirl finish that enhances the take- 

,me-home look of this instrument. 


Making plastics perform to your commercial 
advantage is our business, here at MPe. 
Submit your plastics product or problem to 
Mo pep Propucts CorporaTION, 


4535 W. Harrison St., 
Chicago 24, Ill. 


JS 
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What keeps a model kitchen “Model”? 


(And How The Answer Can Help You Make More Sales!) 


What keeps a model kitchen ‘‘model’’? How long 
will it stay that way? 

Those are the questions we’re asking 40 million 
people —readers of The Saturday Evening Post, 
Country Gentleman, Better Homes & Gardens and 
Time Magazine. 

We give them the answer, too, in four words: 
top quality, durable finishes. It’s these engineered 
finishes that keep a model kitchen and appliances 
looking clean — new — always just 
as wonderful as the day they were 
made. 

It’s the finish that more and 
more people are double-checking 
before they buy. They’ve learned 





that the better the finish the better the buy. 

And, turn it around—the better the finish, the 
better your chance of selling your product. 

For your product will stand better, competi- 
tively, if it has a modern durable finish that resists 
wear, abrasion, stain, and anything else that might 
come along to discolor or damage its beauty and 
durability. 

Consult an Industrial Finish Engineer. Let him 
design the proper finish for your 
product. Let him engineer a finish 
that meets the service requirements 
of your product. Remember, many 
of your customers start buying with 
the finish in mind. 


NATIONAL PAINT, VARNISH AND LACQUER ASSOCIATION, INC., WASHINGTON, D. C. 


COPYRIGHT 1949, NATIONAL PAINT, VARNISH AND LACQUER ASSOCIATION, INC. 
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* Typewriter" 





She knows (as you do) This portable’s 
easy handling and smooth performance 
made her want it. Its fair price made 
her buy it. : 

This is the way Alcoa Aluminum Die 
Castings put an upswing in this manu- 
facturer’s sales curve. Their physical 
properties made the machine handle 
better and perform better. Their excep- 
tional economy put a purse-loosening 
price tag on the finished product. 

They can do the same for you. Start 
planning with the book “Designing 
for Alcoa Die Castings”. Ask your 
Alcoa Sales Office or write ALUMINUM 
CompaANy OF AMERICA, 612-L Gulf 
Building, Pittsburgh 19, Pennsylvania. 





The Name “Alcoa” 
Is the Certificate of Quality 


Minute percentages of metallic impurities do 
not “off-grade” Aluminum Alloy Die Castings. 





Continuous close control by Alcoa's own 
laboratories assures constant high quality in 
die castings produced in Alcoa plants. 

The Alcoa trademark is their certification 
of quality. 


ALCOA ALUMINUM Die Castings 


merit your FIRST consideration 


ALCOA a.uminum me 


INGOT + SHEET & PLATE + SHAPES, ROLLED & EXTRUDED - WIRE * ROD + BAR + TUBING > PIPE > SAND, DIE & PERMANENT MOLD CASTINGS - FORGINGS ~ IMPACT EXTRUSIONS \ 
ELECTRICAL CONDUCTORS + SCREW MACHINE PRODUCTS + FABRICATED PRODUCTS - FASTENERS + FOIL + ALUMINUM PIGMENTS - MAGNESIUM PRODUCTS 
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ERGLAS 


ee: 


LOOK FOR ee 


MADE OF 


GLASS YARNS 
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. .. it means that Fiberglas glass 

yarns have been used in the tape, 

sleeving, cloth, or cordage you are 
receiving. 
That’s good . . . because Fiberglas j | mas: ERGLAS 
yarns don’t rot, don’t burn, don't <a 

absorb moisture. They do resist 

corrosion. They are also strong, light, 

compact; help save space in design. 

Specify electrical insulating 

materials made with Fiberglas yarns. 


Owens-Corning Fiberglas Corporation, 
Textile Products Division, Dept. 856, 
16 East 56th Street, N. Y. 22. 


‘ 
\ 


4 
a . i, re 
ri J yrs i’ 
*Fibergias is the trade-mark (Reg. U.S. Pat. Off.) of Owens-Corning Fiber- 
gias Corporation for a variety of products made of or with glass fibers. 
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It takes 1,568,586 loops 


(AND FORTY mMiNUTES) fo make 
a single 51-gauge stocking 


High-Production Full-Fashioned Knitting Machines, 
52’9” long and capable of knitting thirty stocking 
blanks simultaneously, are produced by the Textile 
Machine Works, Reading, Pa. With a total of 14,280 
needles, each of its thirty sections lays a course of 
476 loops in less than a second .. . yet it takes close 
to forty minutes to knit the one-and-a-half million 
loops required for a single 51-gauge stocking blank. 

With so many moving parts, it wasn’t easy to ob- 
tain the necessary smoothness of operation at high 
speeds. Precision, balance and long-wearing-and- 
bearing qualities had to be built into each of the 
machine’s components — 420 of which are made of 
twelve different Anaconda Extruded and Drawn 
Brass Shapes. 








These shapes, made of wrought metal, are tough, 
strong, dense-grained and smooth-surfaced, with cut- 
ting characteristics that make them ideal for such 
precision-machined parts as those illustrated below. 
Besides, these parts are now being produced at a sav- 
ing of 25 to 30% over the cast-brass sections they 
replaced. 

The cost-paring advantages of Anaconda Extruded 
and Drawn Shapes are not limited to the textile in- 
dustry. Produced in copper, brass, bronze or special 
copper alloys, they are available in an infinite vari- 
ety of cross-sections. For further information, write 
to The American Brass Company, General Offices: 
Waterbury 20, Conn. In Canada: Anaconda Ameri- 
can Brass Ltd., New Toronto, Ontario. 49109 














<a | 
oon nothing skin-deep és about the beauty of this lam; 


a 


Too bad we don’t have X-ray eyes . . . we'd be 
spared the disappointment of learning, too late, that 
the things we thought were solid brass—are not. 

Not so with the “China-Brass” lamp illustrated 
above. It’s typical of the entire line of solid brass 
table lamps, floor lamps, and smokers made by 
the Oxford Metal Spinning Co., Inc. of Philadel- 
phia, one of the country’s foremost lamp designers 
and manufacturers. 

As a purchaser, you’d be well pleased with its 
handcrafted beauty—the durability of its solid brass 
construction—and, of course, its moderate price. 

As its manufacturer, you’d quickly recognize the 
economy of using solid brass for its metal compo- 
nents. For in this plant—which annually produces 
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hundreds of different patterns, shapes, and designs 
—not a single stamping or drawing die can be found. 
Instead, coils of Anaconda Spinning Brass are 
sheared to squares, centerpunched, cut to circles, 
and spun by hand. In this way, several hundred 
duplicates of an original design can be completed 
before a toolmaker could get halfway through a set 
of dies. Savings are passed on to the customer. 
Using brass of just the right composition, grain 
size and temper is an important part of this low- 
cost, high-quality program. That’s why “Oxford” 
consistently specifies “Anaconda Brass” —made by 
The American Brass Company, General Offices, 
Waterbury 20, Connecticut. In Canada: Anaconda 
American Brass Limited, New Toronto, Ontario. 





WESTERN |FELT: 


Your Insurance Against Complaints 


Felt is not “just felt.” There is a vast difference in its manufacture 
and efficiency. Because Western Felt for over fifty years has not, 
and will not, depart from its policy of maintaining the highest 
possible quality in material and manufacture, its prod ucts, 
wherever they may be employed, are your insurance against 
product complaints due to a Western Felt component part. 
Here are just a few of its features that you can always depend on: 
range from wool softness to rock hardness—never loses shape— 
does not ravel or fray—resists oil, water, heat, age, resilient, 
" flexible, compressible—may be cut to extremely close tolerances 
Fiftieth for small parts—unsurpassed in uniformity. 

Anniversary Year Western Felt engineers with decades of experience in the use of felt 

stand ready to counsel you. 


(GG WESTERN FELT WORKS 


NY 
>= 
F 4035-4117 Ogden Ave., Chicago 23, Illinois 


Branches in all Principal Cities 


Largest Independent Manufacturers. and Cutters of wool, hair and jute felts 
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In Business Machines, too... 


MALLORY 
CONTACTS 


help keep track of the nation’s figures 
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Truly mechanical brains, today’s business machines are marvels. Without them, 
modern business, science or education could not perform at their streamlined pace. 


And the efficiency of these machines is rooted in electrical impulses—split-second 
impulses, faithfully executed by Mallory Contacts ...as dependable and accurate 
as the machines themselves. 


Mallory Contacts are so often the first choice by business machine makers because 
these sturdy, wear-resistant contacts are precision made to meet unusual and exacting 
standards. For example, in the processing of tungsten materials, the most rigid control 
is exercised. The resultant interlocking grain structure keeps erosion down over long 
periods of heavy duty. Whether the requirements are for tungsten, silver-alloy or 
platinum-alloy contacts, you can depend on Mallory for longer wear and finer quality. 


What’s Your Problem ? 


From business systems to automobile ignition systems—from thermostat controls to 
outboard motors—you'll find numerous types of Mallory Contacts doing special jobs 
with the utmost efficiency and dependability. Mallory has designed so many types of 
contacts that even when the most unusual problems arise, you'll usually find a 
Mallory Contact to solve them. But if you don’t, just call in a Mallory engineer. 


For all kinds of contact materials and service, Mallory 
is your most dependable and experienced source. 
In Canada, made and sold by 
Johnson, Matthey & Mallory, Ltd., 110 Industry &., 
Toronto 15, Ontario 


Electrical Contacts and Contact Assemblies 










SERVING INDUSTRY WITH 


Capacitors Rectifiers 
Contacts Switches 
Controls Vibrators | 


Power Supplies 






Resistance Welding Materials 







P. R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA 
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Truly compres 


reduce sealing costs 


on metal-to-m 








Send for this 


You'll find useful application and 
specification data in the revised 24- 
page booklet, ‘“‘Armstrong’s Gasket 
and Sealing Materials."’ It contains 
up-to-date data on synthetic rubber, 
cork-and-synthetic-rubber, and cork 
composition sealing materials. 

This booklet includes ten technical 
discussions of the factors influencing 


sible gaskets 


etal joints 


Sealing costs on rigid, metal-to-metal 
joints frequently can be reduced with 
truly compressible gasket materials. Such 
materials compress under load, actually 
decreasing in volume. Hence they per- 
mit gaskets made to commercial stand- 
ards to be used on units with extremely 
close assembly tolerances. 

On the flange shown in figure 1, for 
example, sealing costs were reduced 
when its molded rubber gasket was re- 
placed with a lathe-cut ring made of a 
truly compressible Armstrong’s Cork- 
and-Rubber Composition. 

Unless close tolerances were main- 
tained, the rubber gasket tended to over- 
flow its channel and interfere with correct 
mating of the flanges. Cork-and-rubber, 
on the other hand, compressed into the 
channel without extrusion. And because 
cork-and-rubber was lathe-cut instead 
of being molded, its cost was much less. 

Similarly in figure 2, lathe-cut rings 


Gasket Handbook 


modern gasket and joint design. It 
also suggests methdds of putting 
Armstrong's stock materials to spe- 
cialized uses in such fields as radio, 
electrical, automotive, petroleum, 
and transportation industries. Also 
included are typical applications and 
current government specifications. 
For your copy, mail coupon today. 
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of Armstrong’s Cork-and-Rubber re- 
placed a rubber. gasket and provided an 
effective, low-cost seal. Here again, tol- 
erances on the rubber gasket had caused 
trouble. Undersize gaskets tended to 
creep out of place. 

To solve this problem, cork-and-rub- 
ber rings were supplied 25% thicker than 
the depth of the counterbore. Because 
cork-and-rubber is truly compressible, it 
compressed without appreciable side flow 
and eliminated the tendency to creep. 

Figure 3 shows how flat flanges were 
adapted to metal-to-metal sealing by 
inserting an annular shim between the 
flanges. As before, the lathe-cut cork- 
and-rubber gasket reduced sealing costs. 

Effective, low-cost seals for units with 
close assembly tolerances is but one type 
of problem solved by Armstrong’s Cork- 
and-Rubber. Call your Arm- 
strong representative to see how ® 
these materials can help you. 





ARMSTRONG CORK CO. 
Gaskets and Packings Dept. 
9511 Arch Street, Lancaster, Pa. 


ARMSTRONG ’S 
GASKETS - SEALS : PACKINGS 


Te ae el Tel thet ars e Cork-and-Synthetic-Rubber Compositions 


is 
| 
| 
! 
! 
Please send me at once a free copy of the | 
new 24-page booklet, “Armstrong’s Gasket and | 
Sealing Materials.” | 
| 
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Synthetic Rubber Compounds id Cork-and-Rubber Compositions 
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t-te le e Natural Cork 
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EASY TO WIRE 


All terminals can be reached from 
the front; large pan-head screws 
give ample bearing surface for 
screwdriver. Just strip wires, slide 
them under terminal clamp which 
rides out with the screw, and 
tighten screw. These new G-E a-c 
contactors are available in NEMA 
sizes 00, 0, 1, 2, and 3, rated up 
to 50 hp at 440 volts. 










EASY TO INSPECT 


By loosening two captive 
screws to lift off the burn- 
resistant arc hood, you quickly, 
completely expose the con- 
tacts, simplifying inspection 
and maintenance. All contacts 
can be removed without dis- 
turbing connections to ter- 
minals. A screwdriver is all you 
need for inspection. 





» Designed to be used 
with the greatest 
of ease! 


Magnetic 
Contactors 


...in a complete, all-new line 


EASY TO CHANGE CONTACTS 


In sizes 00, 0, and 1, contacts 
can be changed from nor- 
mally open to normally closed 
(or vice-versa) with no extra 
parts. Just remove two screws 
and take out the moving con- 
tact head. Then depress the 
spring slightly (it's held in 
place permanently), roll out 
and reverse the contact. 
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EASY TO CHANGE INTERLOCKS 


To meet individual control circuit 
needs, interlocks in all sizes can 
be changed from normally open 
to normally closed, just like the 
main contacts. Extra double- 
circuit interlocks with interchange- 
able contacts are quickly added 
to either side of the contactor. 
This means four extra interlocks! 
See Bulletin GEA-5154. 











SENSITIVE RELAYS 
FOR MANY OPERATIONS! 


Need a highly sensitive, extremely 
accurate device to control, protect, 
or regulate an operation? You’ll find 
the right one among General Elec- 
tric’s standard Type GTR a-c and 
d-c relays. Unlike ordinary relays, 
these devices are made to operate on 
minute frequency, voltage or current 
changes in a circuit, and, where nec- 
essary, to initiate corrective action. 
Enclosure is dust-tight and moisture 
proof. See Bulletin GEA-2961. 





AMPLIDYNE PLUS AMPLIFIER 
EQUALS BETTER CONTROL! 


Note the many ways the General 
Electric electronic amplidyne can 
help in many types of motor con- 
trol where you need precise regula- 
tion of current, voltage, and speed. 
With this versatile packaged unit, 
you can cover wide speed ranges, 
limit loads, hold tension, speed up 
acceleration, and position accu- 
rately. Providing instant response 
and high amplification, the G-E 
electronic amplidyne can be ap- 
plied to the control of motors 
from 14 hp to 200 hp. See Bulletin 
GEA-4889. 





STURDY SPACE-SAVER 
—THE SIZE 2 SWITCHETTE! 


Where space is limited, use this com- 
pact, sturdy General Electric Size 2 
Switchette to control small-motor 
drives, for limit-switch applications, 
and in various electronic, industrial 
heating, and other control circuits. 
Approximately 2 x 1 x 1 inches, it 
weighs only two ounces. Snap action, 
double-break-contact construction 
gives it a current rating up to 25 
amperes at 230 volts a-c or 24 volts 
d-c—makes it withstand severe vibra- 
tion. See Bulletin GEC-207. 
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Switch to the Switch 
WITH 10,000 USES! 


Yes, more than 10,000 circuit combinations and oper- 
ation sequences are possible with this versatile control 
and tranfer switch—the General Electric Type SB-1. 
Because its many standard cams, contacts, fingers 
and other parts are interchangeable, you can use it 
for practically any control job on almost any low- 
capacity circuit. Construction features include silver- 
to-silver contacts, anti-arcing barriers between ad- 
jacent circuits, and sturdy Textolite face plates. 

For extra-heavy duty, the rugged Type SB-9 has 
all these features plus wear-resistant extra strength 
built into every part—contacts, gears, shunt connec- 
tions, and even the handles. 

Both the SB-1 and SB-9 mount on panels 4% to 2 
inches thick, are rated up to 20 amperes at 600 volts 
a-c or d-c. And standards are ready on only four weeks’ 
delivery! See Bulletins GEA-4746 (SB-1), and GEA- 
4114 (SB-9). 
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General Electric Company, Section D=63-75 
Apparatus Department, Schenectady 5, N. Y. 
Please send me the following bulletins: 

C) GEA-2961—Type GTR relays 

C) GEA-4114—Type SB-9 switch 

C GEA-4746—Type SB-1 switch 

CD GEA-4889—Electronic amplidyne 

(C0 GEA-5154—A-c motor contactors 

(1 GEC-207 —Size 2 switchette 


CONSULT YOUR McGRAW-HILL ELECTRICAL CATALOG FOR 
PRODUCT ENGINEERS! You'll find “everything electric” for 
machinery manufacturers in the General Electric section. 
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Worrying about YIERATION FATIGUE ? 


Read how these 5 metal-selection problems were solved 


IBRATION FATIGUE... notorious destroyer of 

springs and working parts... is doubly difficult to 
defeat when the design picture is complicated by cor- 
rosion, extreme heat or cold. 


Many manufacturers have found a time-tested solu- 
tion to this problem in the family of INCo Nickel Alloys. 
These “task metals” put at your command a unique 
combination of physical properties...high strength, 
excellent corrosion resistance, good thermal endur- 


SIGNAL HORN 


failure. 


INDUSTRIAL TIMER 


is fabricated into a tube .0065” thick. 


WARNING BELL 


rosion and fatigue resistant. 


ys 
ANLU 


Heart of this instrument is a pendulum-type armature which vibrates con- 
tinuously at 180 times a minute, 94 million times a year. The transmitter 
controls code impulses to railway signals and engine cabs, showing traffic 
on the rails at any moment. To insure dependable operation, the armature 
must be a good electrical conductor, and have high resistance to fatigue 


Union Switch and Signal Company states: “Duranickel* proved to be an 
ideal metal for armatures because it offers maximum resistance to fatigue. 
In several years’ experience, none has been known to break.” 


This Series “2800” Timer gives split-second control of many industrial 
operations. A particularly critical part of the design was a shock absorber 
which cushions the operating impact of a solenoid plunger. 


For operating automatic switches controlling temperature and pressure in 
refrigerating systems, these bellows had to be both corrosion-resistant and 
proof against failures caused by constant flexing. 


The Fulton Sylphon Co. chose Monel* for this job... and solved a diffi- 
cult metal problem. The bellows are made from .050” sheet Monel, which 


To guarantee emergency performance, and at least 1,000 hours of continuous 
use, the flat reaction spring of this bell required a metal that was both cor- 


THE INTERNATIONAL NICKEL COMPANY, INC. + 67 Wall Street, New York 5, .Y. 
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ance, and outstanding resistance to vibration fatigue, 


Perhaps one of the five examples shown will sug- 
gest a solution to your own problems. If not, our 
Technical Service Department will gladly make rec. 
ommendations based on years of metal research and 
a vast fund of practical experience data. 


Write for your free copy of the helpful new book- 
let: “66 Practical Ideas for Metal Problems in Elec- 
trical Products.” 


Designed for use in factories where moisture and corrosives might be pres- 
ent, the diaphragm of this horn had to be corrosion-resistant as well as 
vibration fatigue-resistant. Edwards & Co., Norwalk, Conn., chose Inconel* 
for the job and has received no reports of horn failures even from plants 
where corrosive fumes are constantly present. 





CODE TRANSMITTER 


After several fatigue-resisting alloys had failed at the million mark in 
flexing tests, engineers of the Automatic Temperature Control Co., Inc., 
standardized on Duranickel* for the shock absorber. Tests and field reports 
show that more than five million blows have failed to knock Duranickel* out, 


BELLOWS 


Tests showed that some metals lasted only a few hours. But Duranickel* 
performed perfectly after 2,600 hours of continuous service. 


In addition, to prevent corrosion freezing within the bushing, the plunger 
which strikes the bell is made of Monel. 


‘KR''* MONEL 
* INCONEL 


me ntn. bet 
DURANICKEL 


* MONEL - a 
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says another electrical equipment producer 




















@ This example of profitable molder- 
customer relations is interesting, not 
because it is unusual but for a precisely 
opposite reason—because it is typical. 

Pennsylvania Transformer Company 
showed their custom molder an im- 
proved design that met higher safety 
standards than previous models. Fol- 
lowing the custom molder’s habit of 
applying constructive thought before 


A new bit with plastics users everywhere 
is the handy''Durez Check-Chart.’’ Write 
for yours. Durez Plastics & Chemicals, Inc., 
1311 Walck Rd., N. Tonawanda, N. Y. 
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in a series on Plastics Skill at Work... 


PROJECT: 


Light weight transformer 
tap changer with cover 


CUSTOMER: 


Pennsylvania Transformer Co. 
Pittsburgh, Pa. 


MOLDER: 


International Molded Plastics, 
Inc. 


MATERIAL: 


High quality 
general purpose Durez 


going ahead, this molder suggested 
engineering changes that led to better 
molding technique, greater operating 
efficiency, and lower production costs. 

Plastics men with practical know- 
how and active interest in their cus- 
tomers’ problems can be of profitable 
service to your design and production 
departments. Their skill with the ver- 
satile Durez phenolics should help you 


PHENOLIC 


RESINS 


F pays to use your 
custom molder’s know-how 


SKILLFUL PLANNING replaced an o 
tap changer with an enclosed Durez phenolic plastic unit. New 
product is safer, looks better, costs less. 














porcelain transformer | 


@ PRECISION PRODUCTION is due in large part to accuracy of the 
mold. Tap changer molds designed and made by International 
meet all requirements. 


in developing products that look bet- 
ter, wear longer, and sell faster. 
Deciding which phenolic compound 
will do the job best is a small part of 
a good custom molder’s field df coop- 
eration. Call your molder in early, 
when he can be of greatest service. It’s 
an advantage, too, when you have the 
specialized experience of a Durez field 
technician at your planning sessions. 


MOLDING COMPOUNDS 
INDUSTRIAL RESINS 


PROTECTIVE COATING RESINS 





PHENOLIC PLASTICS THAT FIT THE JOB 
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Electrical Engineer, machine tool company, says; 
“I think designers will save time in the long run if 
they decide, at the start of a job, to use standard mo. 
tors. We'll eliminate exhaustive engineering tests we 
used to make on fractionals. With horsepower, sery. 
ice factor, breakdown torque, and starting current all 
rated on a clear-cut, uniform basis we'll know in ad. 
vance that the motor will do the job.” 


standardization 


Chief engineer, portable tool plant, says: “I sim- Vice-President, washing machine company, says: 
plify design when I specify series-motor parts with “The use of standard washing machine motors helps 
NEMA standard dimensions for our portable tools. our dealers to give dependable service. With stand- 
By designing tool housings to take parts conform- ard motors, the service man can take full advantage 
ing to these standards, I simplify case construction, of the motor manufacturer’s motor-exchange and re 
obtain interchangeable motor design, and lower pair-service plans—take the headaches, and delays, 
overall costs.” out of motor repairs or replacement. He can be sure 
that the motor he puts back on the job will perform 
as it should.” 
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President, electric blower corporation, says: “The 
big thing about the new fractional-hp motor stand- 
ardization plan, to me is that we stand a better chance 
of getting ‘off-the-shelf’ delivery of motors when they 
are a big-production item, instead of a special. Also, we 
eliminate special jigs and fixtures, and the need for 
making universal mounting bases and adapter plates.” 
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Head of oil burner firm says: “Standardization of 
motors and parts is most important to our company. 
Our burners can be made in several sizes and types 
without changing the motor size or application, even 
when making improvements and new models. Stand- 
ardization means lower production and inventory costs 
for oil burner manufacturer and distributor or dealer.” 


IS WIRED TO PREVENT THE 
FAILURES THAT COST MONEY AND CUSTOMERS 


Me Be St OO, ee EE f 


Every detail, large and small, gets topmost 
attention at Emerson Radio and Phonograph 
Corporation. 


Prominent is wiring. Rockbestos type ACA 
Firewall Hookup Wire is Emerson’s choice for 
use at tie-in points on resistors and around 
amplifier tubes — where it’s hot! 


No sleeving is necessary with Rockbestos 
wire. It can’t burn, crack or crumble under 
heat because it is insulated with impregnated 
felted asbestos. From this standpoint, 
Rockbestos saves production time as well as 
effecting over-all savings. 
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If there’s a wiring problem troubling you, 
we’d like an opportunity to help. Write for 
details and for our new catalog. 


ROCKBESTOS PRODUCTS CORPORATION 
NEW HAVEN 4, CONNECTICUT 


DETROIT CHICAGO 
OAKLAND, CALIF. 


NEW YORK 
PITTSBURGH 


CLEVELAND 
ST. LOUIS LOS ANGELES 
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For Westinghouse 
ingle-phase and three-phase 
. 1 to 20 hp ‘ors 
frame 203 to 326 a-c mo A 


The Broadest Exchange Plan! 


Since February, 1949, Life-Line motors have 
offered you the broadest exchange plan in in- 
dustry. All 1 to 20-hp, single-phase and three- 
phase a-c motors in frame 203 to 326 are in- 
cluded. No other manufacturer of motors—large 
or small—provides exchange service that com- 
pares in scope to this new Life-Line Motor 
Exchange Service. 


120 Westinghouse exchange points assure you 
rush motor replacement service anywhere in the 
United States. Replacement motors, covered by 
this plan, are in stock, ready to be speeded to 
you at any time. 


And what’s more, if a motor fails during 
warranty period, it may be exchanged free for a 
motor of identical rating. The exchange price, 
beyond warranty, és not dependent on the time in 
service... one year, five years or ten years. 


Airst / 


you can 6E SURE.. te 115 


Westinghouse 









This service is one more advantage you get 
with Life-Line motors. Add this to all-steel con- 
struction . . . pre-lubricated bearings ... an 
indicated savings of $750 per year per 100 
motors . . . and you'll see why Life-Line has 
gained leading acceptance in the motor industry. 


Complete details on the Life-Line Exchange 
Service—lists of exchange points and motor 
ratings covered—are given in the new booklet 
SM-5243. Get your copy today from your nearby 
Westinghouse representative or write direct to 
Westinghouse Electric Corporation, P. O. Box 
868, Pittsburgh 30, Penna. J-21533 
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Doesn't it always simplify matters when you can ‘‘dump’”’ a problem into some- 
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one’s lap and forget it? That’s why ‘‘Cubee’’ has a big lap. He takes complete 
control. All the facilities needed to supply you with molded plastics parts are under 
one roof .. . ourroof. We design the molds—we make the molds—we 
mold the plastics product. Nothing is ‘‘farmed-out’’. The complete responsibility 


is ours. And why shouldn’t it be? That’s our 






Q-B Says: 


“If you're sweatin and stewin’ 






business—Plastics! The next time you need 












molded plastics products, call ‘‘Cubee’’* We'll ‘Cause you need plastics parts 





consult with your engineers and designers and Just call in Quinn-Berry 


Then our worryin' starts!" 
come up with the answers to your problems. 


Write, wire or phone for further information. 


QUINN-BERRY CORP. 
2639 West 12th Street 
ERIE, PENNSYLVANIA 






Branch Offices 


MR. HARRY R. BRETHEN MR. W. A. HURTIENNE MR. RAY T. PEARSON 
11341 Woodward Avenue 4753 dway 7906 Provident Street 
Detroit, ea Chicago 40, Illinois Philadelphia 19, Pennsylvania 
Townsend 8- Longbeach 0028 Livingston 9-2] 
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+ jpone American Floor Surfacing Machine Co. is well known for the 
rugged dependability of their portable electric equipment. Important 
components in the sensational new portable electric saw by “American” 
are the alloy bronze Gear and the heat treated alloy steel Helical Pinion 
Gear made by-our skillful craftsmen. G.S. Fractional Horsepower Gears 
contribute substantially to the smooth operation, long life and all round 
efficiency of this better saw. If the quantity production of finer, more 
uniform, Small Gears is an essential requirement. in your business, by all 
means take advantage of the highly specialized service we give. Today. . 
ask our engineers for suggestions, and low cost estimates. You won’t be 
obligated to buy. 


w— SEND FOR OUR CATALOG puteTin ——h 


BAR Ce 


Spurs + Spirals - Helicals - Bevels - Internals - Worm Gearing - Racks - Thread Grinding 


MEMBER OF 2635 WEST MEDILL AVENUE - CHICAGO 47, ILLINOIS 


WORLD'S LARGEST EXCLUSIVE MANUFACTURERS OF FRACTIONAL HORSEPOWER 
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NEW LK RELAY 


MOUNTINGS End mounting for back 
of panel or under-chassis wiring. Inter- 
changeable with standard “Strowger”’ 
type mounting. 


COIL POWERS From 40 milliwatts 


to 7 watts D.C. 


CONTACTS: standard 2 amperes, 
special up to 5 amperes. 2 amperes up 
to 6 P.D.T. 5 ampere contacts (low volt- 
age) up to 4 P.D.T. Special 20 ampere 
power contacts S.P.S.T., normally open, 
paralleled. 


DIMENSIONS: 
15/4” HIGH, 27/32” LONG, 
13/59” WIDE 


These are the dimensions 
for the 6 pole relay. 


Will meet Army and Navy 
aircraft specifications 
as a component unit. 


bermeticall 
sealed wit 
solder terminals. 
PLUG-IN MOUNTING- 
SPECIAL. 


SK RELAY 


MOUNTING: Front of panel mounte 


ing and wiring. 


COM POWER: From 100 milliwatts 


to 4.5 watts D.C. 


CONTACTS: Same as “LK”. 
DIMENSIONS: 1!” HIGH, 19/4” 


LONG, 3!/32” WIDE. 


These are the dimensions 
for the 4 pole relay. 
Will meet Army and Navy 
aircraft specifications 
as a component unit. 
CAN ALSO BE FURNISHED 


HERMETICALLY SEALED 


SK, HERMETICALLY SEALED 


WITH SOLDER TERMINALS. 
PLUG-IN — SPECIAL. 


PV Reise CONTROL co. To 2 EAST END AVE., NEW YORK 21,N. Y 
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Nature hasn "" done it-but Fansteel Metallurgy does 


nail . 


ELECTRICAL CONTACTS 
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! For Heavy Duty Services 
| Fansteel Metallurgy does what? It combines in a single FASTELL contact, the 
| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 


high melting points, low arc erosion, non-welding properties of tungsten or 
molybdenum, with the high conductivity and low contact surface resistance of 
silver or copper. By Fansteel’s exclusive techniques these metals are not alloyed, 
not merely bonded, but actually integrated in correct proportion for the particular 
heavy duty service. 

With correct FASTELL contacts your product is assured against premature 
failure due to arcing; against overheating or undue voltage drop due to contact 
surface resistance. You will find a great improvement in conductivity, freedom 
from welding, sticking, pitting or arc erosion. Long, dependable service life, 
with economy. 

Fansteel engineers will gladly assist users in any contact problem. Contact 
assembly methods will be developed for any particular application. Arrange- 
ments may be made to have the complete assembly work done by Fansteel. 


Fansteel Metallurgical Corporation, North Chicago, Illinois. 11304 
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PRODUCTS & SERVICES 


ELECTRICAL CONTACTS 
SELENIUM RECTIFIERS 


























METALS: TANTALUM, TUNGSTEN 
MOLYBDENUM, COLUMBIUM 
COPPER BASE ALLOYS 
RESISTANCE WELDING 
MATERIALS 


Write for Booklet F-686 


PRODUCTS & SERVICES 


INCLUDE: f 
ELECTRICAL CONTACTS a Nn ny eC e| Niet 
SELENIUM RECTIFIERS Tog. 


METALS: TANTALUM, TUNGSTEN 


MOLYBDENUM, COLUMBIUM fi ELECTRI SAL ¢ Q “Tl AN INDUSTRY 


COPPER BASE ALLOYS THAT SERVES 


RESISTANCE WELDING and CONTACT AS = INDUSTRIES 
MATERIALS : sales Anger = 
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OPEN SOON ... NEW AUTO-LITE WIRE AND CABLE PLANT 


at Hazleton, Pennsylvania. Over 180,000 square feet of floor space equipped 
with the most modern facilities for the production of wire and cable. 






























Plaboratory tests. 


Here's g ood ‘tem . . A a oe r¢ 
of this new He s Betifying of Atito-Lite wire and cable 


> -— ew ere) 
the new in =106- 6 a” faciliti pa at he” ato 3 / rat . = 
Lite Port Huron plant, makes ¥ possible fo : _ becoming standard practice among 
accept additional wire and cable business. leading manufacturers who have found 
The quality of these outstanding products ‘hat money cannot buy better wire and 
is the result of 38 years of experience, cable. For an informative catalog, write to 





THE ELECTRIC AUTO-LITE COMPANY 
Wire and Cable Division 
Port Huron Michigan 


AUTO-LITE nae 





TUNE IN ““SUSPENSE!"...CBS RADIO NETWORK THURSDAYS...CBS TELEVISION TUESDAYS 
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Team Play Is Required 


NGINEERS are no wastrels. They 

constantly think in terms of operat- 
ing economy—so much power theoreti- 
cally required to produce a given result; 
anything beyond that is sheer waste. 
They deal in design principles based on 
natural laws and seek originality in unique 
features capable of being protected by 
patents. Their aim is to improve “per- 
formance factors.” 

Such factors predominate in the de- 
sign of industrial machinery where the 
criterion is reduction in the cost of pro- 
duction. Results are subject to exact 
measurement and purchase policy can be 
reduced to a formula. 

On the other hand, when performance 
is so well established that it is taken for 
granted, such as in present day appliances 
and radios, style factors and sales features 
predominate. In this area of design, 
psychological factors enter. The practical 
engineer is no longer dealing with things 
that can be measured and tested with 
instruments. He is dealing with people 
and with human likes and dislikes. He 
often lacks the sense of aesthetic values 
and the art of salesmanship to cope with 
these problems. Hence, he has to lean 
heavily on other departments of the com- 
pany and outside consultants. 

As to aesthetic values, he should wel- 
come the aid of the appearance stylist 
rather than resent his intrusion into the 
engineering department. The latter in- 
terprets the effect of the product on the 
senses of the buyer as reflected in his 
seeing (form and color), feeling (tex- 
ture), and touch (grasp). The engineer- 
ing mind, used to dealing with things, 
does not ordinarily react that way. 

In turn, the engineer is likely to belittle 
the consumer’s lack of appreciation of 








technical values. Yet the buyer is the 
final judge of product design and the 
major objective of any manufacturing 
enterprise is to gain consumer acceptance 
of the product. The crucial question 
is: Will it Sell? If it doesn’t, then there 
is something sadly lacking in the most 
perfectly engineered design. In this re- 
spect, the designer has much to learn from 
a careful study of the suggestions made 
by Dan H. L. Jensen of Philco Corpora- 
tion in October ELECTRICAL MANUFAC- 
TURING as to how to discover what the 
consumer wants and how to win his 
acceptance. 

The most important implication of 
Mr. Jensen’s article is the avoidance of 
a feeling of smug complacency. Having 
completed a project, the development 
engineer cannot just relax while the 
factory bats out production. He must be 
constantly alert to changes in market 
moods and in competitive situations. If 
his product falters, he must have a more 
advanced design ready for production. 

For market analysis the designer must 
depend largely upon the sales department. 
In a very real sense also, the sales depart- 
ment often sets up the broad objectives 
of product development by bringing in 
the customer's problems and interpreting 
his needs. There obviously should be the 
closest coordination between sales and 
engineering. 

ELECTRICAL MANUFACTURING has 
consistently sought to enhance the pres- 
tige of the designer and the design func- 
tion; it has equally stressed integrated 
design. Integration includes organizational 
factors too, and calls for reconciliation 
of varied viewpoints engendered by dif- 
ferent types of thinking. Team play is 
required to get product acceptance. 

























WIDE-BAND CHAIN AMPLIFTER 


FITZROY KENNEDY 


President, Spencer-Kennedy Laboratories, Inc. 





and 


GUNTHER RUDENBERG 


Harvard University 


“agabtegnttngnttncettegnttrcettngnttegettnenttegetteretteenttecettenettegettecettegettrenttneett past struction with no little success, as illustre i 

etesteytrytte teeta te tera tesa ty teyey ratte . quccess, as Mustrated Sa 
+ __ television and nuclear instruments. However, vacuum 

=( HONORABLE MENTION AWARD ys tubes remained the basic limitation because the current 

=( ELECTRICAL MANUFACTURING ys they can control is limited by the maximum rate a tube 

= 11th Annual YS can charge its electrode capacitance. 

= PRODUCT DESIGN COMPETITION EI The chain or traveling-wave amplifier circuit was 


= = originated in England in 1935 by William Percival, Hi 
Racca a Ang aaa SANS ae pied a method of exceeding, by ie 
factor, the band-width limitations of vacuum tubes 

OR sometime a need has been apparent for a which had hitherto been considered absolute. The chain 

J wice-ban aperiodic amplifier of greater band amplifier utilizes all the current injected into a delay 








width than conventional circuits can provide. This line by separate vacuum tubes at successive points, and 

need was first felt during the last war, especially in charges the capacitance of the last section of the line with 
radar and television research where new tubes were, the total current of all the tubes. This principle allows 
and still are, constantly being developed to extend the the distribution of tubes and their capacitances, while 
frequency limits of amplifiers. High gain with linear synchronously adding their output currents. It can be 
response over a wide frequency range is needed today seen from Fig. 1 that waves entering at the input travel 
for pulse and signal generators, vacuum tube voltmeters, down the grid delay-line passing from section to section, 
television testing equipment and oscillography. More or from grid to grid of successive tubes in the chain 
recently, the rapid advancement in nuclear and atomic until they reach the end and are absorbed by the line 
research has accelerated the interest in vacuum-tube terminating resistor. As each tube is energized by the 
amplifiers with very short resolving times. By “very traveling waves plate current will flow, half forward and 
short” is meant resolving times of less than 10°* sec half backward down the plate delay-line. The forward 
which require correspondingly wide-band widths of 100 component of the plate wave will be augmented at each 
to 300 mc. successive plate by the current from that tube. As the 
Pressure for wide-band widths stimulated greater delay between tubes is the same in the plate line as in the 
refinements in existing vacuum tubes and circuit con- grid line, forward components of all the plate waves 
Fig. 1—In a single vacuum tube of sufficient power re- so each grid of the chain is excited by a wave travelling 
solving time is too long for wide-band amplification. The down the grid delay line. In the plate line, current flow 
chain amplifier uses a series of miniature tubes arranged is one-half forward and one-half backward; the output 
FIG. 1 current is the sum of in-phase forward components. 





Fig. 2—Transmission characteristics of a 30-mc and a 
50-mc experimental chain amplifier built to explore the 
possibilities of developing a unit to operate over a 200-me 
band width. Amplifier consists of one stage using six tubes. 
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DESIGN OBJECTIVE 


A gain of 20 db with flat response from 200 ke 


to 200 me, and undistorted output of 3 volts rms. 





Space and cost limitations, and lack of stand- 


THE PROBLEMS 


ard components and measuring instruments. 





will arrive in phase at the output termina- 
tion. Backward component waves are ab- 
sorbed in the plate resistor. 

The amplifier is to a large extent direc- 
tional, as it amplifies the forward traveling 
waves. Thus the current of a large tube 
is obtained with the capacitance of a small 
one, and the resolving time is sufficiently 
short to permit operation on a correspond- 
ingly wider band width. Because of these 
characteristics, it is possible to amplify 
four to five times greater band widths than 
with conventional circuits. 

Percival’s circuit was used in a modu- 
lator for a television transmitter and used by the British 
Broadcasting Corporation in 1938. The band width was 
4 mc, which at that time was considerably in excess of 
the pass-band of conventional designs. Furthermore, 
the amplifier developed 1000 volts across a 600-ohm 
load impedance. 

During the war the miniature tube, Type 6AK5, was 
developed and applied to this basic circuit in an attempt 
to obtain wider band widths with reasonable gain. Two 
experimental amplifiers were initially designed and 
built, one of 2-mc and one of 50-mc band width, using 
single amplifier stages of 6 tubes each. Performance of 


the 50-me unit is shown in Fig. 2. One of the major 





Fig. 3—Later experimental chain amplifier that gave 
a flat response up to 280 mc. Continuous coils for 
grid line and plate line had the advantage of mutual 
inductance coupling between sections with a contin- 
uous shield. Coils are supported entirely by leads. 
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design problems was in the delay lines, because their 
impedance was not constant over the band width. As 
delay lines are sensitive to their terminating impedances, 
the variation caused large standing waves. The two 
most promising solutions were: a line made up of indi- 
vidual coils, and a line constructed as a continuous 
coil. Both types of construction allowed for mutual in- 
ductance coupling between sections of the delay lines 
with a consequent improvement in their phase response. 
Additional capacitive loading had to be added so that 
measurements could be made at lower frequencies for 
which the available equipment was more suited. 
Among the major problems encountered in the de- 
velopment of the Wide-Band Chain Amplifier were: 
stray wiring capacitances and inductances in the coils 
and component parts, the necessity of placing tubes as 
close together as possible to shorten lead lengths, and 
methods of immediately grounding the tube socket pins. 
Further difficulties were encountered owing to stray 
capacitance between the delay line coils and the chassis 
and shields. For example, a 1 puf change in capacitance 
made a 10-me difference in band width. Furthermore, 
the close proximity of the tubes and components re- 
quired shielding between the plate and grid circuits, as 
well as between the high frequency and power-supply 
networks. One of the most troublesome problems was 
the loss encountered in the phenolic coil forms. Another 
was the difference in time delays between the plate and 
grid delay-lines. This was solved by capacitive loading 
of the plate delay-line at each tube socket position. 
After extensive testing of the first two models, the 
experimental 280-me band-width amplifier shown in 
Fig. 3 was constructed. Because of its successful per- 
formance, it was decided to construct a 200-mc commer- 
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Fig. 4—Completed model design mounts components on a rigid aluminum chassis, supported by a frame fitting 
sinsaied 19-in. rack. Extended legs from chassis body provide for table mounting with no changes or accessories, 


cial model. The electrical specifications of this unit were 
to be as follows: 
. Band width: 200 mc (from 100 kc to 200 mc) 
. Gain: 20 db 
. Impedance: 200 ohms 
. Transmission characteristics: + 3 db over the 
band width 
Standing wave ratio: + 4 db 
Maximum undistorted output voltage : 3 volts, rms 

Rigid mechanical specifications had to be established, 
because electrical uniformity depended so much on me- 
chanical uniformity of design—electrical performance 
depended on the proximity and shape of mechanical 
parts. The mechanical specifications were limited be- 
cause the electrical circuit fixed the relative positions of 
certain components. Mechanical specifications were 
as follows: 

1. Complete enclosure of the high frequency part of 
the circuit and shielding of the power supply and 
decoupling networks from the coils. 

. Lead lengths kept at a minimum and ground 
capacitance constant from unit to unit. 

. Maximum accessibility to tubes and wiring. 

. Amplifier should be 19 in. in length for rack 
mounting. 

As narrow as possible to conserve rack space, 
light in weight yet structurally rigid. 

6. Table use should be possible with a minimum of 
changes and accessories. 

7. It should have an attractive and distinctive form, 
color and front panel design. 

Because of the difficulty of constructing and mount- 
ing separate coils, as well as to cut down stray wiring 
capacitances and inductances inherent in the more open 
type of construction, a continuous coil was chosen. This 
led to the straight-line construction shown in Fig. 4, 
which included good electrical as well as simple mechani- 
cal design. A flat aluminum plate, % in. thick, was 
chosen as a chassis, because it offered maximum avail- 
ability of parts for assembly and excellent structural 
rigidity. It also fulfilled the shielding requirement ; the 


power supply networks could be mounted on one side 
and the high frequency networks on the other, yet join- 
ing leads could be kept at minimum length. Another 
advantage to this type of construction was that all power 
networks could be mounted on terminal boards, which 
lent itself to sub-assembly production methods. 

The problem of passing lines back and forth through 
the chassis plate was solved by using high frequency 
feed-through ceramic capacitors. These components 
provided mechanical passage through the chassis and 
electrical by-passing at the same time. As these capac- 
itors have small physical size, ground capacitance was 
limited and lead lengths shortened. This was partic- 
ularly advantageous in the screen decoupling networks. 

As 20 db of gain required two stages of six Type 
6AKS5 tubes, two sets of grid coils and two sets of plate 
coils were necessary. It was decided to invert the sec- 
ond stage, since short lead lengths connecting the two 
stages were mandatory. Thus the plate coil of the first 
stage would be adjacent to the grid coil of the second 
stage. Two long coils could then be used instead of 
four short ones, and a shield could be placed between 
the grid coil of the first stage and the plate coil of the 
second stage, as shown in Fig. 5. Polystyrene rod 
was chosen as the coil form material, because of its 
dielectric properties, as well as its good appearance. 
The coils were wound of tinned copper wire and 
mounted to the chassis plate on two short end-pieces 
of the same material. The rigid support thus provided 
for the coils contributed to the mechanical uniformity 
so necessary for electrical uniformity. Holes were 
drilled in the coil form at the proper interval so that 
the short jumpers to the tube sockets would have a 
mechanical as well as a soldered bond to the coil. Small 
ceramic stand-off condensers were mounted as close 
to the tube sockets as possible to provide capacitive 
loading for the plate coil with a short lead length. 

The immediate grounding of tube socket pins was 
satisfactorily achieved by making ground rings of 
tinned brass. These rings fitted around the protruding 
steatite base of the tube sockets and, as seen in Fig. 6, 
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Fig. 5—For accessibility to 
all parts, chassis is spaced 
from front panel as shown 
in this top view. Connec- 
tions through chassis are 
made by high frequency 
ceramic capacitors. Coils 
are wound on clear poly- 
styrene rod. 


Fig. 6—I mmediate ground- 
ing of filament and cathode 
tube pins on ground rings 
around each tube socket re- 
duced lead lengths by half. 
Feet on the long shield 
clamp ground rings firmly 
to the chassis. 








were held to the chassis with the socket mounting 
screws. The tube pins that had to be grounded were 
bent at right angles and soldered to these rings. With 
this type of construction, half the length of the pins 
could be discarded. 

Because in high frequency construction components 
cannot be shifted around a chassis at will, as is possible 
in low frequency construction, the shield between the 
plate and grid delay lines had to cut down the center of 
the row of tube sockets. An aluminum shield was de- 
signed, Fig. 6, that had small square feet, with holes 
drilled in their centers, cut out of the bottom edge and 
bent at right angles. Feet were spaced to come at the 
tube socket mounting screws. The shield was easily 
mounted by dropping these feet over the ends of the 
socket screws. Special small cylindrical nuts were de- 
signed so that the shields could be tightened down with 
a screw driver to facilitate mounting and removal. At 
the same time, the feet rested on the socket rings, 
clamping them against the chassis plate. A further 
advantage of this design was the fact that the shield 
touched the steatite base of the tube sockets, providing 
a shield between the plate and grid tube pins. 
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Fig. 7—Amplification is constant at 20 db over the en- 
tire range from 200 ke to 200 mc. Undistorted output 
is obtained up to 4 volts, and standing wave ratio is 
less than 1.5 db—better than original requirements. 
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The chassis plate was attached to a %¢-in. aluminum 
front panel by four short posts which allowed sufficient 
height to clear the top of the center shield. As seen in 
Fig. 5, the input and output connectors were mounted 
in the front panel. The advantage of this type of con- 
struction is that it allows complete assembly of the 
amplifier parts with a maximum of working space and 
visibility. The chassis body was designed to fulfill the 
specifications of ease of accessibility and convenience 
of use in either a table or rack mounting, as well as 
that of good electrical shielding. A rectangular case 
was designed into which the chassis plate could be 
dropped, and the bottom of the case was bent to provide 
a %4-in. lip so a tight mechanical and good electrical 
contact could be made to the chassis plate by means of 
only eight screws. The ends of the case were extended 
beyond the tube height and bent at right angles. Four 
rubber feet were mounted in these for table use, and 
the front panel was notched to allow for mounting in 
a standard rack. Thus either rack or table mounting 
was available with no changes or accessories necessary. 

The front panel arrangement was worked out as a 
separate design problem. The objective was a clear, 
integrated arrangement of the parts and screws within 
the limitation fixed by the electrical design on positions 
for the input and output connectors. It was specifically 
felt that there should be no arbitrary forcing of a sym- 
metrical design at the expense of convenience of onera- 
tion and visibility. What was wanted and achieved was 
a clear design with a minimum of complexity and a 
pleasing appearance. The Munsell gray was chosen for 
its distinctive color and visibility, as well as for its 
good contrast with the aluminum white of the en- 
graving, name plate and connectors. 

Among the many component problems that occurred 
and re-occurred was the lack of standard types that 
were suitable for use at 200 mc. To be “suitable,” no 
resonances could occur in the components below 200 mc, 
and their physical size must be small so stray capac- 
itance and inductance would be a minimum. As there 

(Continued on page 166) 
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Plastics CAN be 





ELECTRICAL CONDUCTORS 


An ELECTRICAL MANUFACTURING Staff Report 


LASTICS are normally considered as insulators. 
But it becomes easily apparent that a class of 
controllable plastics exhibiting the property of 
electrical conductivity could be utilized effectively in a 
great many electrical applications (see Table I) where 
at present metals and plastics are employed in combina- 
tion to meet design criteria. Such plastics (now known 
as “Markites”) have been the subject of research and 
development by the Naval Ordnance Laboratory and 
the Markite Company of New York City. A report 
on (a) the physical, thermal, and electrical properties : 
and (b) the potential applications is presented here.’ 
In many electrical applications it is desirable to in- 
corporate structural assemblies that combine in their 
function the electrically conductive properties of metals 
with the low-density characteristics of plastics, and to 
take advantage, too, of the relative facility with which 
most plastics can be fabricated or molded. 
But for many such applications the conventional 
methods for producing metal-and-plastics combinations 





1 This report is based largely on a report by Myron A. Coler, F. Robert 
Barnet, Albert Lightbody and H. A. Perry, Jr. Dr. Lightbody is Chief 
of the Plastics Division of the Naval Ordnance Laboratory. Mr. Perry is 
Chief of the Research Sub-Division and Mr. Barnet, Plastics Measure- 
ments Section Head of the Plastics Division. Dr. Coler has been a Con- 
sultant to the Naval Ordnance Laboratory and is Technical Director of 
the Markite Company. 





Oscilloscope patterns obtained when cube direction. 
of anisotropic conductive plastic is polar- 


ized in the X direction with a d-c field and 
is subjected to an a-c field in the Y 


60 


Rectification waveforms shown 
are for current flowing in the X direction 
through the cube, for three different ratios 
of direct current to alternating current. 


such as molded-in metal inserts or electroplated plas- 
tics surfaces have their limitations. A major source 
of trouble is the marked disparity in thermal expansion 
coefficients of the two classes of materials. This may 
result in subjecting a metal-to-plastics bond to severe 
stresses and ultimate failure at extreme temperatures, 
In metal plating of plastics surfaces, the need for first 
introducing a conductive undercoat (such as graphite- 
wax, silver mirror deposits or conductive bronzing lac- 
quers) involves additional processing and _ increased 
costs. Intricate parts with deep recesses and isolated 
flat areas constitute a particular source of difficulty. 


Requirements for Conductive Plastics 


The concept of making plastics, or other normally in- 
sulating materials, electrically conductive is in itself 
not new. In simplified terms it means the introduction 
of conductive fillers into the insulating-type material, 
Electrically conductive rubber is an example.’ So is 
the development of a conductive resin filler for plastics 
laminates to permit coating of finished parts by elec- 
trostatic methods.* But in practical terms, the success- 


2 See “Conductive Rubber as a Component,” B. W. Bender and J. F. 
Schreiber, August 1949 Electrical Manufacturing, p. 96. 
7 See p. 194 this issue, 





Source: Prof. Louis Rosenthal, Department 
of Electrical Engineering, Rutgers Uni- 


versity, who is conducting special studies 


in this field. 
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A new class of materials combines the 
physical and fabricating advantages of 
plastics with predeterminable and con- 
trollable resistivities. Potential design 
applications are indicated in many direc- 
tions, particularly where at present the 
convential metal-and-plastics assemblies 


present limitations. 


ful implementation of this concept in the plastics field 
would require the development of materials that would 
(1) exhibit both substantial and predeterminable elec- 
trical conductivities ; (2) have mechanical and fabrica- 
tion and molding properties comparable to that of 
ordinary plastics; and (3) be available in a sufficiently 
broad variety of thermosetting, thermoplastic and 
elastomeric formulations. Moreover, before practical 
applications could be indicated, test data would have to 
be adduced to show the effect on the resistivity through 
variations in frequency, current density, temperature, 
continuous loading and other factors. Another requisite 
is to provide a specific control on test results by utilizing 
some general-purpose commercial plastics material as a 
test control, in effect a specific “yardstick.” 

Before presenting property data on this class of 
plastics, it would also be useful to define the terms 
“conductors,” “resistor,” “semiconductors.” etc., all of 
which are frequently used loosely. 

It is common to speak of Nichrome “resistors” and 
“conductive” rubbers even though the former may have 
a specific resistivity of only 0.0001 ohm-cm and the 
latter a minimum resistivity of 10 ohm-cm. Aqueous 
solutions of strong electrolytes are recognized con- 





Two examples of Markite conductive plastics applied in com- 


ponent design. Left, is a spiral co-molded resistor (the 
black spiral is Markite). Right, is an anti-static instrument 
housing made entirely from Markite. 
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sired specifications. 


APPLICATION 


SOME POTENTIAL APPLICATIONS FOR 
ELECTRICALLY CONDUCTIVE PLASTICS 


Note: Electrically conductive plastics (designated Markites) 
have been developed which are indicated for the solution of 
such design problems as require satisfactory composite structural 
assemblies that combine the properties of both metals and the 
conventional (insulating-type) plastics. They are characterized 
by substantial and predeterminable electrical conductivities, 
combined with the moldability and average mechanical proper- 
ties of conventional plastics. The tabulation below lists, briefly, 
some possible applications of these conductive plastics. Some 
applications are discussed in greater detail in the text of this 
article. An important point made for these materials is that their 
potential uses are very broad and that they are susceptible to 
actual “tailoring’’ of electrical and other properties to fill de- 


TABLE | 







RELATED CHARACTERISTICS 











Lightweight devices 
and components 


Favorable conductivity-weight ratio; 
also strength-weight ratio. 















Higher frequency 
resistors 


Variable resistors and 
potentiometers 


Skin conductors 
(such as waveguide 
auxiliaries) 


Heat-resistant 
components 


Wide range of available resistivities; 
favorable frequency characteristics. 


Wide range of resistances obtained by 
varying path-length and cross-section. 






















Parts of high surface conductivity can 
be made by precise molding and di- 
rect plating with silver, etc. 


Higher heat distortion values and 
greater flame resistance than many 
ordinary plastics. 












Static dissipation 


No undesirable static charges on such 
molded parts as casters, handles, etc., 
in hospital operating room anesthet- 
ization apparatus. 





























Shielding 


Leakproof conductor- 
insulator-assemblies 


Molded circuits 
(used alone or in con- 
junction with printed 
circuits) 


Heating elements 
(panels, immersion 
units, etc.) 





Molded housings for instruments, and 
for related subassemblies and compo- 
nents. 





Compatible conductive plastics can 
be co-molded with certain conven- 
tional (insulating) plastics of matched 
temperature coefficients into com- 
posite assemblies. 


Low density allows molding of rigid 
self-supporting lightweight structures 
on which the electric circuit itself may 
be molded, threaded, tapped, bond- 
ed, etc.; and an adequate support for 
tubes and capacitors provided. Two- 
or three-dimensional molded circuits 
may thus be feasible. 


Ability to develop heat by ordinary 
resistance and induction effects. Rigid 
and rubber-like types possible. 








General- 
urpose 
phenolics 


Typical 
range 












control 





Pct 20C resistivity 
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FIG. 1 FIG. 3 

Fig. 1—Electrical resistivity of the thermosetting Markite MS-501, between the resistivity of this plastic with increasing temperature, 
one of a new class of electrically conductive plastics, compared Fig. 3 shows the effect of current density on resistivity, while 
with the typical range (shaded area) of resistivities of general- Fig. 3A the effect of frequency (at 24 C). Fig. 4 again brings in 
purpose phenolic. Fig. 2 shows the essentially linear relationship a comparison with the control phenolics, this time in respect to 
ductors ; the most conductive of these solutions possess _ here are believed to be representative of the data pub- 
resistivities approaching 1 ohm-cm while ordinary dis- lished in manufacturers’ literature and are felt to be 


tilled water rates about 0.5 megohm-cm. The prevalence adequate for comparison purposes. Control samples 
of a relative terminology is favored by the number and were molded, stored and tested under the same specifi- 
variety of local applications and the enormous range cation conditions as the MS-501 test samples. 


of the resistivity scale covered by familiar materials. Electrical Properties. Conductivity of this material 
There are few properties of matter which can differ so (see Fig. 1) is of the order of a trillion times that of 
greatly in magnitude with different substances; the the reference general-purpose plastics and definitely in 
resistivities of the high value insulators such as fused _ the range of the substantial electrical conductors. But 


quartz and polystyrene are approximately 10°° times 
the resistivities of the outstanding conductors, silver 




































































and copper. _ : jt awn TABLE II—TYPICAL PROPERTIES 
ae is therefore desirable to be somew hat more specific MARKITE MS-501 CONDUCTIVE PLASTIC 
in using the term “conductive plastics.”” As used here ‘ cote soneiceianaliaal 
it refers primarily to materials having resistivities below ‘Sienneitins type, fabricated by compression molding, machining, grinding 
1 megohm-cm and more especially to those having re- Color See pie tins). a 
sistivities below 1 ohm-cm and above 100 microhm-cm. “Specific gravity — Tat) 
Reference temperatures are in the neighborhood of Tensile svongth — shimets re __7400 
a. c _Elongation, “% om 
For purposes of ie tests one grade of this Tensile je modulus c of elasticity, psi x 10° ee 
class of plastics (MS-501, a thermosetting material) Tensile strength — proportional, psi _ 2100 
. a Flexural strength — ultimate, psi 11,000 
was selected and comparison was made against a se- — 
: = ; ‘ Flexural modulus of elasticity, psi x 10° 11 
lected important group of commercial plastics. It was ene 
: ae ich th Flexural strength — proportional, psi _ Te 
felt that this was essential in order to estab ish the Compressive strength, psi 26,400 
validity of the new materials in their dual function of Impact strength — Izod ft-Ib/in. notch _ ao 
(a) conductive materials and (b) plastics. (Typical Hardness — Rockwell, M eats 106 
properties of Markite MS-501 are given in Table II.) Water absorption gain, % os 
Since MS-501 is a thermosetting material, the gen- Specific heat, cal/deg C/gm On 
eral-purpose phenolics were selected as the most appro- Thermal expansion coefficient, cm/cm/degCx10-* _3. 8 
priate comparison group—both because they too are “Thermal conductivity, cal/sqem/sec/degC/cmx10-‘ 21 
thermosetting and because of the extent of their usage. Heat distortion temperature, deg F _ 





Electrical resistivity, ohm-cm 







Ranges of property values on the phenolics as given 
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FIG. 3A 
the thermal expansion coefficient. The thermal expansion coefficient 
falls well within the phenolics range. Fig. 5 shows that thermal 
expansion of MS-501 and a control phenolic are the same over a 
wide temperature range (reference temperature is 25 C). 


low resistivity is in itself of little value for most elec- 
trical applications unless reasonable predictability and 
reproductibility of behavior with respect to the chief 
operating variables can be expected. Important variables 
include temperature, current density, duration of load- 
ing and frequency. 

Fig. 2 shows that the resistivity of MS-501 increases 
ina simple and essentially linear manner with increasing 
temperature. The temperature coefficient of resistivity, 
approximately 0.2 per cent per deg C, is for many pur- 





Interesting application of Markite is found in this uhf air- 
craft navigation control designed by Airborne Instruments 
Laboratory. The conductive plastic is used for the tapered 
semicircular sheets (indicated by arrow) that are dipped in 
and out of the waveguide, thereby controlling energy 
supply to the radio receiver, and preventing damage by the 
high-power signal beam that progressively grows in intensity 
as the plane approaches the airport. The Markite sheets 
require no special coating or covering for protection from 
moisture and mechanical wear and thus reduce danger of 
equipment failure from such causes. 
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poses, desirably low. It is roughly one half that of the 
most familiar conductor materials, copper, silver and 
aluminum. 

Effect of current density is indicated in Fig. 3. 
For current densities up to about 16 amp/cm?, the 
resistivity is independent of the current density and 
the material follows the simple Ohm’s Law relation. 
The specimens were not subject to thermostatic con- 
trol and hence the increase in resistivity with current 
density observed at the high voltages may be largely 
accounted for by the normal increase of resistivity with 
temperature. In the neighborhood of 30 amp/cm? 
destructive pyrolysis appears to take place. At lower 
current densities the behavior is reversible and re- 
sistivity values check on repeated testing cycles. At 
moderate and low current densities, the resistivity is 
found to be stable and apparently exhibits no tendency 
to drift or vary significantly after an appreciable num- 
ber of hours of continuous loading. Moreover (Fig. 3A) 
it has been determined that within the precision limits 
and for the range investigated (from d-c to 40 mc) 


(Continued on page 170) 
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ECAUSE of the wide latitude and flexibility of 
automatic controls available with d-c adjustable- 
voltage drives, in recent years there has been a 
revived interest in the Ward-Leonard system of d-c motor 
control, Fig. 1, and its later counterpart in thyratron op- 
erated d-c motors. Before automatic control systems can 
be properly.set up and applied, however, it is first necessary 
to fully understand what occurs in the system when manual 
control is correctly used. This involves manipulation of 
two field control rheostats. A step-by-step outline of the 
sequence of operations needed to start, accelerate, decelerate 
and stop the motor is given in the accompanying table. 
For manual control of a d-c adjustable-voltage drive, the 
operator needs only observe two criteria of operation, 
namely, the value of loop current and the speed (usually 
a voltmeter calibrated in rpm) and to adjust in proper 
sequence the two rheostats which control the respective 
shunt-field excitations of the generator and the motor. 
Under conditions of forced excitation, where currents may 
be produced that are greater than the continuous carrying 
capacity of the circuits, it may be advantageous also to have 
indications of the shunt-field currents and of loop voltage. 
An automatic control, which aims to dé automatically 
and faultlessly what an operator would like always to do, 
is one wherein the operator need only determine and pre- 
set the desired speed and then press the “start” button. 
Automatic control schemes must have electrical means by 
which to measure the armature current and the speed and 
to sense the direction of polarity of these quantities, and 
probably will also include.a measure of the magnitude 
and direction of the loop voltage. In addition, there will 
have to be automatic means of selecting the signal that is 


LOOP CURRENT 
ed 


POTENTIAL 


ee 
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Basic control requirements of 
















Fig. 1—Elementary circuits of a d-c adjustable-voltage drive. 
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to dominate the control sequence. For example, during con- 
stant-current acceleration the current signal determines how 
rapidly the generator excitation shall build up. But when 
the pre-set speed is reached it is the speed signal that de- 
termines the value of generator excitation required to 
maintain that speed under varying load conditions. 

The usual published material on the subject of d-c ad- 
justable voltage drives concerns itself more with a dis- 
cussion of the speed-torque curves in the four quadrants 
of operation than with a study of the proper sequences of 
generator and motor shunt-field excitations and the re- 
quired magnitude changes thereof. It is the intent of this 
article to discuss the progressive succession of field control 
adjustments necessary to start, accelerate, run, decelerate, 
reverse and stop the motor-unit of a d-c adjustable-voltage 
drive and to accomplish these disclosures by diagrammatic 
sketches more so than by words. 

In order to present operating conditions graphically in 
quantitative form, the diagrams are all drawn to scale, 
using the system pictured generally in Fig. 2. The diam- 
eters of the hypothetical commutator circles for generator 
and motor, for instance, are scaled in terms of percentage 
of generated voltage and counter-emf. Shunt coil windings 
are also scaled in terms of percentage of field excitation. 
Note also in Fig. 2 the reference level. Minus values would 
indicate where the direction of generated voltages is re- 
versed from the normal generating and motoring actions 
as defined in Fig 3. It follows that if an electrical ma- 
chine has a current leaving the terminal which is positive, 
the machine must be generating; and if the machine has a 
current entering the positive terminal, the machine must 
be motoring. 


20% Raly 








100 Ye 
4 COUNTER 
10% Ai VOLTAGE 
GENERATED 
VOLTAGE 


00% 


VOLTAGE TERMINAL 
VOLTAGE 





GENERATING MOTORING 


GENERATING, the armature cur- MOTORING, the armature cur- 
rent LEAVES THE POSITIVE rent ENTERS THE POSITIVE 
terminal of the machine and en- terminal of the machine ond 


leaves at the negative terminal. 
This is defined as a positive di- 
rection of current relative to 
that polarity of emf for a motor. 


ters at the negative terminal. 
This is defined as a positive di- 
rection of current relative to 
polarity of emf for a generator. 
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d-¢ adjustable-voltage drives 


What are the chief control functions? In what sequence and magnitude should they 









be applied? As a prelude to the selection or design of electronic controls, the answers 
are given in graphic terms of the Ward-Leonard system showing the field control ad- 


justments needed to start, accelerate, run, decelerate, reverse and stop the motor. 





FIELD CONTROL SEQUENCES FOR STARTING, ACCELERATING, DECELERATING AND STOPPING MOTOR 


— 


:. Starting from standstill to accelerate rent la reaches the value de- 


to a desired speed: 


B. When the desired speed is in the 





A. When the desired speed is in the 


range below basic speed: 

(a) Adjust motor field excitation 
for maximum permissive 
value if forced excitation is de- 
sired; otherwise maximum con- 
tinuous value. 

(b) Adjust generator field excita- 
tion for zero value. 

(c) Increase generator excitation 
until the armature current Ia 
reaches the value desired dur- 
ing acceleration. 

(d) As speed builds up and as 
I, tends to fall off, increase 
the generator excitation as 
necessary to maintain the I, 
value. 

(e) When desired speed is reach- 
ed, and to cease acceleration: 
1. Reduce the motor excitation 

to its continuously rated 
value (if forced excitation 
has been used). 

2. Readjust generator excita- 
tion as required to maintain 
this desired speed at the re- 
duced I, dictated by the 
load. 


Fig. 3 (Left) — Diag- 


rams of same machine 


range above basic speed: 

(a) to (d) Same as for part 1-A. 

(e) If, before desired speed is 
reached, the maximum per- 
missive value of generator ex- 
citation is reached, hold this 
value while decreasing the 
motor excitation as required to 

maintain I,. 

(f) When desired speed is reached, 
and to cease acceleration: 

1. Reduce the generator exci- 
tation to its continuously 
rated value (if forced excita- 
tion has been used). 

2. Readjust motor excitation as 
required to maintain this de- 
sired speed at the reduced 
I, as dictated by the load. 


2. Beginning at an initial speed to ac- 
celerate to a higher speed: 
A. When the speed change is within 


the range below basic speed: 

(a) Adjust motor field excitation 
for maximum permissive value 
(if forced excitation is desired; 
otherwise max. continuous 
value). 

(b) Increase generator field ex- 
citation until the armature cur- 


THE VALUE SHOWN HERE 
1S THE % EMF GENERATED. 


sired during acceleration. 

(c) As speed builds up and as Ia 
tends to fall off, increase the 
generator excitation as neces- 
sary to maintain the I, value. 

(d) Same as (e) in part 1-A. 

B. When the speed change is within 
the range above basic speed: 

(a) Adjust generator excitation to 
maximum permissive value (if 
forced excitation is desired; 
otherwise max. continuous 
value). 

(b) Decrease motor excitation until 
the armature current reaches 
the value desired during ac- 
celeration. 

(c) Same as (f) part 1-B. 

3. Beginning at an initial speed to re- 
generatively decelerate under con- 
stant-current conditions to a desired 
lower speed: 

A. When the desired speed has the 
same direction of rotation. 

(a) If operating with the motor 
field weakened, increase motor 
excitation until I, has reversed 
direction and is at the’ value 
desired for deceleration (having 

(Continued on following page) 


THESE RESISTANCE SYMBOLS REPRESENT 
THE “LUMPED™ OHMIC RESISTANCE OF 
EACH MACHINE'S ARMATURE CIRCUIT 


as a generator or a mo- THE VALUE SHOWN THE R SYMBOL IS 
ss HERE 1S THE % FIELD SHOWN HORIZONTAL THE VALUE SHOWN HERE 
tor, with 200% lk EXCITATION. WHEN NO CURRENT 1S THE % COUNTER EMF. 
during acceleration. 





au) 
THIS DIMENSION 
REPRESENTS THE 
AI DROP AT THE 
ui 


F, 
THE VALUE SHOWN 
MERE IS THE %FIELO 
EXCITATION. 


NT DESIGNATED 






Fig. 2—System used for pictorial 
representation of operating con- 
ditions. See also additional “key” 
on fold-in sheet facing page 70. 


SCALE OF PERCENTAGE VALUES 


THIS DIMENSION 
REPRESENTS THE 
% FIELO EXCITATION. 


THIS DIMENSION 


REPRESENTS THE 


% FIELO EXCITATION, 





THIS DIMENSION 
REPRESENTS THE 
GENERATED EMF 


THIS DIMENSION 
REPRESENTS THE 
COUNTER EMF. 
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To simplify the numerical values in the examples to fol- 
low, as well as to exaggerate certain details, the charac- 
teristics of the two hypothetical machines will be defined 
very specifically as follows: 

1. The generator and motor (Units II and III of Fig. 1) 

are identical. 

2. (a) 100% emf is induced in the armature conductors 
when the armature is rotated at 100% speed (basic 
speed) with 100% shunt field applied. 100% emf = 
100% S x 100% Ir. 

(b) The maximum emf under any operating conditions 


shall be limited to 140%. 


3. The Ral, drop, within the terminals of the armature 
circuit, shall be 10% of this 100% emf value when 100% 
armature current (full load value) is flowing. 





















4. 100% torque is produced by 100% armature current 
times 100% shunt field current. 100% T = 100% IJ, x 
100% Ir. 

5. 200% J, is permitted for purposes of short-time ac- 
celeration and deceleration. 

6. Armature flux is proportional to armature current over 
the specified range 0%-200% Is. 

7. (a) Maximum speed by field weakening or any other 
operating conditions shall be 300% basic speed. 

(b) Basic speed is defined as the 100% value resulting 











FIG. 4—ARMATURE COILS WITH DISTRIBUTED 
RESISTIVE VOLTAGE DROPS 




















4 
RESISTIVE __ 
DROP PER TURN 

















RESISTIVE 


ces Loop 
DROP PER TURN VOLTAGE 























GENERATING IDLING | MOTORING 











Fig. 4—Armature coils with distributed resistive voltage drops 
that subtract from or add to the emf generated in the coils. 
These diagrams are also intended to show how inseparably 
the ohmic resistance of the winding and the corresponding 
voltage drops are distributed throughout the windings in 
which the emf is generated. Graphically, the diameter of the 
turn represents the emf generated per turn. 

In theory, it is possible to treat the circuit within the arma- 
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(Continued from preceding page) (a) and (b) Same as for part 3-A. of rotation (3-B). 


previously increased the gen- (c) Further decrease the genera- (b) At the instant of zero speed, 
erator excitation to its maxi- tor excitation as required to reduce the generator excita. 
mum permissive value if forced maintain the desired value of tion to zero so as to reduce the 
excitation is desired). I, as the speed drops. generator emf to sero aad 

(b) If maximum permissive motor (d) When the generator excitation maintain standstill conditions1 
field excitation is reached be- is zero, reverse the direction For a graphical interpretation of 
fore I, reaches the desired of generator excitation and these sequences in terms of specific 
value in the reversed direc- build up as required to main- starting and running conditions, turn to 
tion, hold this value of motor tain Ix. the next few pages. 


excitation while decreasing (e) Same as (e) in part 1-A. 
the generator excitation. 4. Stopping from some initial speed: 1To “kill” the excitati : f 
(c) Same as (e) in part 1-A. (a) Proceed as though to regen- difficult to Sidilane in ‘orebnies eat oe 
B. When the desired speed has the eratively decelerate to some have to be taken ahead of time to reduce 
opposite direction of rotation: speed in the opposite direction Sols bel at ee of the am 


ASSUMED CHARACTERISTICS OF GENERATOR AND MOTOR 












when the counter-emf is 100% and the shunt field ex- 
citation is 100%. 


8. Field flux is proportional to field current over the 
specified range, 100% to 334%4% Ir. 

9. (a). When acting as a generator (converting mechanical 

torque times speed at the shaft into electrical volts times 
amperes at the terminals), the maximum continuous 
shunt field excitation shall be 140%. 
(b) When acting as a motor (converting electrical 
volts times amperes input into mechanical speed times 
torque output), the maximum continuous shunt field 
excitation shall be 100%. 

10. The prime mover is operated at constant speed and is 
capable of absorbing as well as delivering shaft energy. 
(Therefore, the prime mover is not a gasoline engine, 
but is an electric motor.) 

11. The mechanical load on the motor (III) is character- 
ized by having an extremely high inertia relative to 
friction so that the speed of the motor cannot be 
changed quickly. 

12. The inductance of the armature circuit has been neg- 
lected in this simplified explanation; so also has the 
effect of armature reaction, etc. 

These assumed values are made solely for the purpose of 


simplifying the computations. Hence, it is not to be con- 
strued that all machines must have these relative values. 





ture terminals as if all of the incremental resistance drops 
were “lumped” into one equivalent resistance drop, and all 
of the incremental units of emf added together as one emf, 
which is the total voltage generated. These lumped values must 
be idealized because these incremental voltages cannot be 
measured separately when current is flowing since only the 
two ends of the winding are accessible. 

Generating. When the machine is being driven mechanically 
from its shaft, it acts as a generator and it delivers an elec- 
trical output at its terminals in terms of an emf generated 
and the current that the emf causes to flow in the circuit. In 
this instance, the incremental RJ drops subtract from the gen- 
erated emf so as to reduce the voltage available at the ter- 
minals. 

Idling. When there is no current flow there can be no RI 
drop; hence the terminal voltage of the machine when idling 
is the emf generated. 

Motoring. When the machine is energized electrically through 
the medium of a current which is caused to flow against the 
emf generated by the rotation of its armature conductors, it 
acts as a motor and delivers a mechanical output at its shaft. 
In this instance, the incremental RJ drops add to the gener- 
ated emf so as to increase the voltage required at the terminals. 
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Fig. 5—These diagrams show what happens to the speed of 
the motor when the generator emf (by adjustment of its field 
excitation) is held fixed at a value necessary to circulate 200% 
I, when motor is at standstill. 


5(A)—Initial conditions at standstill. By virtue of the assump- 
tions made, a generator emf of 40% is required to circulate 
200% current through the two 20% resistive drops of the 
armature circuit. Since there is no other emf present in the 
circuit, these resistive drops must absorb the whole generator 
emf. 


5(B)—The stalling force has been lessened so that the 200% 
torque corresponding to 200% Ia reacting with 100% Ty is 
more than sufficient to produce rotation, and the armature begins 
to revolve. As it rotates, a counter-emf is generated in its 
conductors as they “cut” the 100% field flux at a given speed. 
However, this counter-emf has a polarity which opposes the 
flow of current, like the R/ drops. Since the generator emf 
has been held constant, the addition of a definite counter-emf 
in the circuit causes the net voltage available for RJ drops 
to decrease. If the resistance is constant, a decrease in RI 
drop means a decrease in the current producing this drop, so 
the armature current tends to decrease from its 200% value. 
As the speed rises and the current falls, an equilibrium con- 
dition may be reached wherein the speed will level off at some 
definite value, if the excess torque which allowed rotation is 
reduced by the reduction in armature current to that value of 
torque just necessary to produce rotation. 

Diagram 5 (B) may be interpreted to represent a momentary 
condition at the instant of 20% speed and 100% J, during 
acceleration to higher speeds, or it may be a leveled-off and 
running condition at these values of speed and current. If this 
is a sustained condition, then torque is the 100% value cor- 
responding to 100% I, X 100% Ir, and the 20% counter-emf 
is the value corresponding to 20% speed & 100% Ir. 


5(C)—This is the condition existing when the motor speed 
has increased to 40% so that the 40% counter-emf of the motor 
just matches the 40% emf of the generator. The armature 
cutrent becomes zero because there is no net emf to circulate 
a current, hence no RI drops are present. The torque is zero 
since 0% Is X 100% Ir = 0% T, so it must be assumed that 
some means is available to produce rotation at 40% speed. 


5(D)—Speed-load characteristics of the motor when the gen- 
erator emf is held at 40% value. This is the speed regulation 
curve from ideal no-load to 200% load conditions. The graph 
summarizes the conditions represented in diagrams (A), (B), 
(C) and indicates how badly the speed would fall off as the 
load was increased. It also shows that the maximum torque 
is that corresponding to 200% Ja, that this maximum value is 
available only at standstill conditions, and that the torque must 
fall off as the speed increases. 


Fig. 6—These diagrams show the more desirable conditions 
of starting and accelerating that can be brought about by 
controlling the shunt field excitation of the generator in keep- 
ing with the speed conditions. 

6(A)—Beginning with the same conditions as those of Fig. 


5(A), if the torque is to be maintained as the motor speed 
increases there must be some means of preventing the arma- 
ture current from decreasing as the motor speed increases. The 
requirement of maintaining the armature current in the face 
of growing counter-emf as the motor develops speed is met 
by making the generator emf grow just as fast, volt for volt, 
as the motor counter-emf grows. 
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6(B)—This condition could also be a sustained running case 
requiring 200% I, at 20% speed, as well as a momentary view 
of conditions at 20% speed during the process of accelerating 
at 200% Is to higher speeds. By increasing its field excitation, 
the generator emf has been increased from the initial value 
of 40% to a new value of 60% in order that the extra 20% 
of generated emf can make up for the additional 20% of motor 


counter-emf corresponding to 20% speed at 100% field ex- 
citation. 


6(C)—This likewise can represent a sustained condition at 
80% speed or a momentary glimpse of conditions at 80% 
speed on the way to higher speeds. The generator emf has had 
to be increased to 120% in order to maintain 200% armature 
current (as represented by the presence of two 20% RI drops) 
in the face of an 80% counter-emf from the motor. 


6(D)—This shows the constant-current conditions which result 
from this type of control wherein the generator emf is always 
kept ahead of the motor counter-emf by a fixed amount. There 
is no equilibrium condition so long as the generator emf has 
no ceiling limit. In practice, however, there must be a limit 
on the generator emf, so this mode of operation has a very 
definite range. This is known as constant-current acceleration 
and is highly desirable when the aim is to accelerate a load 
under the optimum conditions wherein the maximum available 
motor torque is utilized at all times until the desired speed 
level is reached—to get the most from a given motor, so to 
speak. (Continued on next page) 












FIG. 7—VARIOUS CONDITIONS AT 50% BASIC SPEED 
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Fig. 7—A summary of the many conditions which can be 
caused to exist at 50% basic motor-unit speed. 


7(A)—Conditions at 50% speed and 200% armature current. 
A momentary picture of the distribution of voltages during 
acceleration, or a picture of these voltages when the load is 
constant. The generator emf must be 90% to supply the two 
20% RI drops corresponding to the desired 200% current, 
plus the 50% motor counter-emf. 


7(B)—Sustained load (or acceleration) at 50% speed and 
100% armature current. The load requires 100% torque re- 
sulting from 100% Is times 100% Jy. The generator emf has 
been reduced to 70%, by making its field excitation 70%, which 
is just sufficient voltage to circulate 100% Js against two 10% 
RI drops plus the 50% counter-emf of the motor.” 


7(C)—Idling (zero torque) produced by reducing the gen- 
erator excitation and emf to 50% to match the motor counter- 
emf. 


7(D)—Regeneration produced by increasing the motor excita- 
tion until its emf becomes greater than the 30% generator emf 
by the 20% necessary to circulate —100% [4.3 


7(E)—Regeneration produced by increasing the motor excita- 
tion until its emf becomes greater than the 50% generator emf 
of 7(C) by the 20% necessary to circulate —100% Is. 


2—It might be thought that the sustained condition of 50% speed and 
100% Ja could have been met by keeping the generator emf at 90% 
as in 7 (A) and strengthening the motor field to 140% so that 50% 
speed would develop 70% emf. However, the motor torque would be 
100% Ia x 140% Ir = 140% T which is more than the 100% torque 
which the load requires at 50% speed. This excess torque would tend 
to raise the speed somewhat, and Ja would decrease until a new 
equilibrium was established between torque and speed. 

4—By definitions of Fig. 3, that which was the motor is now acting as 

a generator because current flow is out of the positive Ai terminal. 

Also, the generator is now acting as a motor because current flow is 

into the positive A1 terminal. 
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FIG. 8—VARIOUS CONDITIONS AT 100% BASIC SPEED 
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7(F)—To circulate —200% I,, as required for maximum per- 
missible deceleration under the assumptions stated the motor 
field would have to be increased to a full 140%, and the gen- 
erator field would have to be reduced to 30%. 


7(G)—The speed regulation-load characteristic when operat- 
ing as a motor from a point of 50% speed at 100% Ix. This 
curve, when extrapolated beyond 200% Is, shows that the 
stalled current would now be about 350% rated value because 
of the 70% field excitation maintained on the generator (con- 
ditions of 7(B)). 


Fig. 8—A summary of the many conditions which can be 
caused to exist at 100% “basic” motor-unit speed if the gen- 
erator and/or motor field excitations are changed. What has 
been said of the various diagrams of Fig. 7 apply to the sim- 
ilar diagrams of Fig. 8 except with changes in speed levels, 
emfs, and field excitations. 

8(B)—The electrical relationships for the motor are 100% 
Tx, & 100% emf = 100% power; the electro-mechanical re- 
lationships are 100% J, x 100% Ivy = 100% torque; and the 
mechanical relationships are 100% torque x 100% speed = 
100% power. 

8(G)—The armature current corresponding to stalled motor 
conditions is now 600% because the generator is operating at 
a higher emf than in Fig. 7. 

8(H)—This curve has been added to show the volt-ampere 
characteristics (terminal or “loop” voltage vs armature cur- 
rent) from 200% J, motoring, or “driving,” to —200% Ia re- 
generating, or “pumping back,” under conditions of 100% speed 
held constant. The point of 120% voltage and 200% Ja is taken 
from the conditions represented by Fig. 8(A) ; the 100% voltage 
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FIG. 9—VARIOUS CONDITIONS AT 150% BASIC SPEED 
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and zero J, from Fig. 8(C); the 80% voltage and —200% Ia 
is derived from Fig. 8(D), but with the generator emf reduced 
to 60% to allow —200% I. to circulate. 


Fig. 9—A summary of the many conditions which can be 
caused to exist when the motor speed is raised to 150% of 
basic value by operating the motor at reduced field excitation. 
The armature emf conditions and generator field excitations 
of these diagrams are the same as those of similar diagrams 
of Fig. 8 (except the (E) diagrams which happen to be oper- 
ating at different voltage levels). However, in order that the 
same values of motor counter-emfs may result in a 150% speed 
instead of 100%, the motor field excitations are different than 
those of Fig. 8. 


9(A)—Conditions at 150% speed and 200% armature current. 
A momentary picture of the distribution of voltages during 
acceleration, or a picture of these voltages when the load is 
constant. Under these conditions, the electrical input to the 
motor is 200% power based on 100% emf times 200% Ia; the 
torque is 133% based on 200% I, times 66%4% Ir; and the 
shaft output is 200% power based on 13314% torque times 150% 
speed (ie, 4/3T x 3/2S = 2P). In this diagram, as com- 
pared with the similar diagram of Fig. 8, operation in the field 
weakened range has traded torque for speed at constant power. 
9(B)—Conditions produced by reducing the generator emf to 
the 120% necessary to circulate 100% Is. A steady-state, or 
running, condition will exist at these values if the load requires 
a torque comparable to 100% Ja at 100% Ir. 
9(C)—Conditions produced when the generator emf has been 
reduced to a value equal to the motor emf. 
9(D)—Negative-current regenerative conditions produced when 
the generator emf has been reduced to a value less than the 
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motor emf by an amount necessary to circulate 100% Ia. 


9(E)—Regenerative conditions similar to those of Fig. 9(D) 
except at higher armature voltage levels. As a check on the 
motor conditions, the electrical considerations give —l100% Is 
xX 120% emf = —120% power; electro-mechanical relationships 
are —100% Is X 80% Ir = —80% torque; and the mechanical 
calculations show —80% T x 150% S = —120% power. The 
generator is converting —100% I, xX 100% emf = —100% P 
into (—100% In X 100% Ip = —100% T) x 100% S = 100% 
P at the shaft of the prime mover. 

9(F)—Conditions at 150% speed when the motor field excita- 
tion is increased to 93144% so that the armature current becomes 
200% in the reverse direction. 


9(G)—This graph shows that the speed regulation has the 
same percentage change in speed per ampere of armature cur- 
rent, and the same stalled-current value as the 100% basic speed 
condition of Fig. 8; this is as it should be because all that was 
done by field weakening was to decrease the emf per unit speed. 
Speed regulation is just as much as ever the result of the 
change in RI drops with change in armature current as it was 
previously. 

9(H)—The volt-ampere characteristics of the “loop” are the 
same as those of Fig. 8(H) for the reason that the operating 
values of volts and amperes are the same in both cases; only 
the speed has changed by manipulation of the value of motor 
field excitation. 


Fig. 10—This is just a repetition of the conditions of Fig. 9 
except that the speed is 300% as brought about by further 
weakening of the motor field excitation. Note the similarity 
of comparable diagrams in all but values of motor field excita- 
tion and speed. (Continued on next page) 
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Fig. 11—Constant-torque conditions are a mode of operation 
wherein a predetermined choice of motor counter-emf deter- 
mines the motor speed because the shunt field excitation is 
held constant, usually at the 100% value. Torque is then de- 
termined by the value of armature current allowed to flow. 
If the nature of the load requires 100% torque over the range 
of speed obtainable by adjusting the armature voltage, then 
power varies directly as speed. 


11(A)—Zero speed but 100% armature current. Hence, torque 
(i.e., twisting effort) is produced, but the power output (%S x 
%T) is zero. 

11(B)—The same 100% torque because J, and /r are un- 
changed, but now the speed is 60%, hence power is 60%S xX 
100%T. 

11(C)—The same 100% torque, but the speed is now 120% so 
that the output is 120%S x 100%T = 120% power. 

11(D)—A summary of the power-speed characteristics which 
indicates that, in drives of this type wherein there is a definite 
limit to the amount of armature current allowed to flow, the 


4_As a means of obtaining a continuously adjustable speed, this constant- 
torque mode of operation is mot the electrical equivalent of mechanical 
gearing with varied gear ratios. Gearing multiplies the available torque 
when the speed is reduced. For example, the small torque available 
from a clock motor when its speed is further reduced by gearing 
can conceivably develop enough torque to twist a large shaft like a 
piece of spaghetti. 

5_There is no zero-sp¢ed condition as a limit to the range of field 
weakening because a counter-emf must be developed by the motor in 
order to oppose the emf of the generator. If zero speed were to exist 
it would mean that the armature current would have to increase 
excessively until the two RJ drops absorbed the whole emf of the 
generator. Conversely, if the armature current were to be kept at 
some reasonable value, a relatively large counter-emf would have to 
be developed at zero speed, a condition that would require the im- 
practical value of infinite field excitation. 

*_Over the limited range that the motor field may be weakened, this 
constant-horsepower mode of operation is the equivalent of adjustable 

ratio gearing. 
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power output of the motor is a direct function of the x 
at which the motor is operating when the armature current ; 
held constant at some one value.4 * 
The range of speed adjustment, without benefit of field weak. 
ening, extends from zero to basic-speed values, 
Fig. 12—Constant-horsepower conditions are a mode of oper- 
ation wherein a predetermined choice of motor shunt field ex- 
citation determines the motor speed because the motof counter. 
emf is held constant, usually at the 100% value. Power is then 
determined by the constant-valued product of speed and torque 
If the nature of the load requires 100% power over the range 
of speed obtainable by adjustment of the shunt field excitation 
then torque varies inversely as speed. . 
This type of speed control is limited by the requirements of 
a minimum speed, usually designated basic speed, from which 
the speed can only be increased to higher values by field weak. 
ening.® 
12(A)—Conditions prevailing at basic speed. 
12(B)—Field weakened operation. Torque is now 100% J], 
xX 50% Ix, = 50% T, but power is unchanged because of the 
increase in speed, namely, 50% T x 200% S = 100% power. 
12(C)—Further field weakening. Torque is now 100% I, x 
334% Ir = 3344%, but power is unchanged at 300% S x 334% T 
= 100% P because of the further increase in speed. 
12(D)—The torque-speed characteristics plotted here indicate 
that, in drives of this type wherein there is a definite limit to 
the amount of armature current allowed to flow, the torque 
available at the motor shaft varies inversely as the speed when 
the power is maintained constant at some one value®, 
Unfortunately, this means of speed adjustment cannot be ex- 
tended below a definite basic-speed value, and the lower this 
basic speed the larger the physical size (and cost) of the motor; 
nor can it be extended to a speed range much greater than 3:1 
or 4:1 without special (and costly) motor designs. 


J es FOLD OUT CHARTS em 


On the facing fold-out spread the more involved problems 
of reversible drives are analyzed graphically under two con- 
ditions of regenerative deceleration. In the first instance, 
armature current is reversed by means of reversing field 
excitation of the generator. In the second instance, reversing 
armature contactors are employed, without change in direc- 
tion of generator current flow. Finally, as a climax to this 
whole graphical presentation, the conditions of regenerative 
deceleration are given for d-c motors operated off thyratron 
tubes, to show for one thing how closely these conditions 
parallel a Ward-Leonard system of control with reversing 
armature contactors. 

For these particular diagrams an additional key has been 
provided to interpret the new graphical symbols. 

Space does not permit the practical details associated 
with the execution of these control sequences to be con- 
sidered. For example, the inductances of the shunt field 
circuits prevent a sudden change of field excitation from 
one value to another and cause a tendency to overshoot 
the desired value; the inductance of the armature circuit 
may make it impossible for the armature current to change 
as quickly as the generated emfs may change and poses 
real problems of the disposal of stored magnetic energy at 
the time of stopping quickly; and the equivalent 
capacitance behavior of the counter-emf in series with the 
inductance of the armature circuit may produce an oscil- 
lating condition similar to electrically resonant circuits. 
Effect of residual magnetization at standstill—‘“creeping” 
and the run-away effect produced by a small amount of 
series field excitation when residual-valued emfs are pres- 
ent, have not been discussed, nor the “suicide” connections 
used to minimize residual emfs and the precautions to be 
observed when applying these connections. No comparison 
has been made of regenerative braking to a stop versus 
dynamic braking, nor of the problems associated with con- 
trolled stopping when the supply voltage fails. 
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FIG. 13—-ADDITIONAL FEATURES PERTAINING TO REVERSIBLE DRIVES 
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from zero to fully positive, but not negative. Negative 
values for reversal may be obtained through use of dual 
potentiometers as shown at (B) or reversing field con- 
tactors as at (C). 


Fig. 13—Two means of reversing generator field exci- 
tation, starting from the original connections of Fig. 1 
(seen at A) with a single potentiometer. Here the 
feld excitation of the generator may be made any value 


KEY TO CONSTRUCTION OF DIAGRAMS of Figs. 14, 15 and 16, Involving Reversal (See also Fig. 2) 





A2 OF UNIT SHOWN 


BASED OW THE 
REFERENCE LEVEL. 


A, OF UNIT IC LIFTED UPWARD 
TO THE REF LEVEL, WHEN "R” CLOSES. 


INVERTER ACTION 





(1)—Brush which connects to Ra symbol is shown solid 
black for visual indentification of having changed the 
polarity. 

(2)—“Lumped” ohmic resistance between terminals A4 
and Ag within machine. This Ra symbol is shown 
vertically when current is flowing therein to produce an 
R, I, voltage drop. 

(3)—This Ra symbol is shown horizontally when no 
current is flowing and, therefore, zero RI drop across 
the resistor. 


(4)—Direction of armature current is shown by the 
arrow and the sign of the magnitude value. 


(5)—Current flow is always shown downward through 
the resistor symbols. Hence, the Ra J, voltage drop is 
always positive at the top of the symbol and negative at 
the bottom of the symbol. 


(6)—Contact symbols when energized and closed, are 
shown filled-in to indicate the path of current flow 
through the circuit. 


(7)—Connections to idle contacts that are open are 
shown with light-weight lines. 


(8)—The reference level about which polarities are 
determined; positive above and negative below. 
(9)—Terminal F; is shown below the reference level 


when Fy is negative; indicates field current Fo to Fi 
through the winding (downward). 


(10)—Terminal F, is shown above the reference level 
when Foe is positive; indicates field current Fy to Foe 
through the winding (downward). 

(11)—Terminal A; is shown below the reference level 
when negative relative to Ag on the reference level. 


(12)—Terminal Ae is shown above the reference level 
when positive relative to A; on the reference level. 
(13)—D-C machine symbol is shown horizontally when 
zero emf is developed, whether or not current is flowing. 
(14)—Speed symbol has a solid corner which is upward 
when the direction of rotation is forward and down- 
ward when negative. 

(15)—Top thyratron is shown cross-hatched when both 
thyratrons are acting as rectifiers. 

(16)—Bottom thyratron is shown cross-hatched when 
both thyratrons are acting as a phase-commutated in- 
verter. 

(17)—Terminal K is shown above and terminal N 
below the reference level when the thyratron-unit is 
rectifying. 

(18)—Terminal N is shown above and terminal K 
below the reference level when the thyratron-unit is 
inverting. 

(19)—Anode-transformer winding is shown tne same 
size at all times. 


(20)—Approximate waveforms of the terminal voltage. 
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14—Shunt field control sequences re- which maintains negative torque on the 15(F) through (M)—These diagrams are 


























fd to reverse the direction of rotation 
motor from 300% speed in one direc- 
o 300% speed in the opposite direction 
conditions of 200% constant-current 
rative deceleration to zero speed, fol- 
by acceleration to the desired speed. 


)—Initial conditions from which events 
begin. 


)—Zero torque produced by reducing 
erator excitation and emf to 100% to 
motor counter-emf.? 


—Regeneration produced by increas- 
motor excitation until its emf be- 
greater than the 100% generator emf 
40% necessary to circulate —200% Ia. 


& (E)—The motor has decelerated 
ds of 200%, then to 100%; hence the 
excitation had to be increased to 70%, 
9 140% to maintain 140% motor emf. 


—With 140% ceiling-value of motor 
t 50% speed the motor emf is only 
p that the generator emf must be re- 
enough to sustain the —200% arma- 
rent. 


The speed is now such that the gen- 
emf must be made zero if —200% 
is to flow. 


The terminal (“loop”) voltage is 
zero and each machine supplies its 
sses. Generator emf of —20% is re- 
0 help circulate the —200% armature 


The speed is precisely zero. Gener- 
f of —40% is needed for -—200% I, 


motor tending to drive it in the reverse 
direction.® 

14(J)—Direction of rotation of motor has 
reversed and its speed is now —60%. With 
109% field excitation® the motor emf is 
—60%, hence —200% I, requires —100% 
generator emf. 


14(K)—The 100% “basic” speed condition 
of reversed rotation as brought about by in- 
creasing the generator excitation. 


14(L)—The —300% speed condition of re- 
versed rotation as brought about by decreas- 
ing the motor field to 33144%.9 


Fig. 15—Shunt field and reversing-contactor 
control sequences required when the direction 
of current flow is to be reversed through the 
motor without being reversed through the 
generator unit; otherwise the same condi- 
tions as those of Fig. 14. 


15(A)—Initial conditions are shown. 


15(B)—Zero torque is produced by reduc- 
ing the generator excitation to 100% prior 
to opening the “F” contacts. 


15(C)—The forward “F” contacts are 
opened under the ideal conditions of zero 
current through the contacts. 


15(D)—By reversal of its field excitation 
generator emf is reversed, and adjusted to 
—100% emf to match the motor counter-emf 
to give zero current when the “R” contacts 
close. 


15(E)—The “R” contacts are closed and 
the circuit is ready to respond to changes in 
the armature circuit emfs.1° 


similar to like diagrams of Fig. 14, except 


f 


or the opposite!! polarities of generator 


field excitation and its armature emf, and 
reverse connection of the armature terminals 


t 


hrough “R”. 


Fig. 16—Except for the fact that the thyra- 
tron rectifier unit is substituted for the gen- 


e 
oO 


tated 


rator, the conditions are the same as those 
f like diagrams of Fig. 15. Phase-commu- 
inversion is produced (Figs. 16 D 


through I) by delayed firing of thyratrons 
as rectifiers. 
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Zero torque could have been produced by in- 
creasing the motor excitation to 20% more than 
the 334% of Fig. 14 (A) so as to increase 
the motor counter-emf to 120% to match the 
generator emf. 

—With the motor speed zeio, its field excitation 
may be changed without affecting the zero 
counter-emf; it has been reduced to 100% in 
anticipation of motor action and the assumption 
limiting the excitation to 100% when motoring. 
However, 100% Jr has reduced the motor torque 
from 280% to 200%. 

-The assumptions limit the field excitation to 
140% when generator action takes place, and 
this value has been reached. 

In Fig. 15 (E), as compared with Fig. 14 (D), 
it has been assumed that the motor was the 
more significant of the two machines because 
its speed and direction of rotation are being con- 
trolled. Hence the reference level passes through 
the Ae terminal of the motor; and when the 
“R”’ contacts close, the generator is “lifted” 
above the reference level by being connected to 
the motor. 

Since current is leaving the positive-polarity 
Ai terminal of the motor, it has become a gen- 
erator whose electrical output is -200% Ja x 
140% emf = -200% power. This same current 
is flowing through the generator from As to Aj, 
so that it may be said that the action of the 
R contacts has been to reverse the negative- 
valued current making of it a _positive-valued 
current as far as the generator is concerned. 
Hence -100% emf x —(-200% Ja) 200% 
power, indicating that the generator is receiving 
an electrical input. 
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mo COUNT CONTROL ~~ 


Positive control of number of operations or cycles can be built in for 


exact counts from one to 100,000 or more; at rates up to 1000 per see 


FRANK E. REEVES 


Electrical Control Company 


ECHANICALLY and electrically operated 
indicating counters are so well known that 
little space will be devoted to them here. There 

is, however, a growing field of use for counting devices 
used for control, or “predetermining” counters of the 
type which effect the switching of an electrical circuit 
after a fixed number of counts. The setting may rep- 
resent a number of operations, pieces, or units of 
length, and the counter may be actuated by electrical 
impulses, rotations of a shaft, repeated linear motions, 
or interruptions of a beam of light. Most types of pre- 
determining counters may be recycled without the ne- 
cessity for further manual setting unless a different 
count is required. The counting of time in fractions 
of a second, seconds, minutes or hours could also fall 
into the scope of such devices, but this type was cov- 
ered in a previous article.* 

For a small number of fixed counts—in the order 
of one, two, three or even four—banked control relays 
are inexpensive and reliable for the light duty necessary 
to obtain count sequence. The last relay which handles 
the load may be of heavier duty construction if the load 
requires it. A count of one, for example, is needed in 
electrically controlled vending machines when one op- 
eration of the coin switch is required to eject one item 





*See ‘‘Electrical Timing Devices,” by Frank E. Reeves, ELEctrRIcaL 
MANUFACTURING, September 1948, page 114. 
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Fig. 1—Banked relay circuits provide economical and 
reliable controls for a count of one or two. Circuit A 
for an injection molding press repeats only when control 
switch is opened and closed again. The same circuit 
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and one only. Such control is also often necessary on 
punch presses or injection molding machines where the 
closure of the control switch contacts must cause the 
machine to operate for one cycle only. An elementary 
diagram for a typical application is shown at A in 
Fig. 1, where an injection molding machine ram is 
operated by an air or hydraulic cylinder controlled by 
a solenoid-operated 3-way or 4-way valve. Energizing 
the solenoid valve causes the ram to move forward and 
de-energizing it causes it to return to its original posi- 
tion. Closing the gate switch will start the cyele auto- 
matically and the ram will operate once. Before the 
ram can operate again, the gate switch must be opened 
and closed again. 

Momentary pushbutton control for the same circuit 
is shown at B. In this circuit, regardless of how many 
times the start pushbutton is actuated, the ram will 
make only one stroke, and in order to recycle the ma- 
chine, the normally closed pushbutton must be actuated 
to reset the circuit before the next cycle may be started. 
For this scheme an additional relay is required. 

To provide a count of two, diagram C shows same 
scheme but with added relays. This arrangement per- 
mits two strokes of the ram each time the gate switch 
is closed. A relay may be added to this circuit to permit 
the use of a momentary pushbutton for starting. A 
normally closed contact of this relay accomplishes auto- 


Gate switch 





arranged for momentary pushbutton control is shown 
at B. Added relays in circuit C give a count of two; 
limit switch for all three circuits are maintained-contact 
type and must transfer only at limits of ram travel. 
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Fig. 2—Momentary closing of impulse transmitter contact causes gear train to advance. At end of preset number of 

counts this impulse-operated electrical-reset control throws switch opening one load contact and closing the other, 

and releases clutch permitting spring to return counter to zero. Two of these Eagle Signal counters, each with a count 
range of 400, can be connected in series to provide for a maximum count of 160,000. 


matic resetting of the circuit at the end of the second energized, the clutch releases the gear train which re- 
forward stroke of the ram, but the circuit will not turns to zero ready for the start of the next cycle. 

recycle until the start pushbutton is again actuated. The particular counter described above is available 
With a normally closed pushbutton in series with the in two ranges: 1 to 60 and 1 to 400, and may be op- 
normally closed relay contact the circuit may also be erated successfully at a speed of 500 counts per min, 
reset at any point in the cycle. With a slight modifica- Similar units in shaft-driven models may be operated 


tion, these circuits are used in vending machines and at 1200 rpm or higher. 

other coin-operated devices where the release solenoid Electrically operated counters in most common use 

is energized only after two coins, such as two nickels, have a straight decade dial similar to that used in the 

have been inserted in the coin slot. typical automobile speedometer except electrical im- 
Such circuits will provide for any number of counts pulses are totalized instead of miles. The least expensive 

but two control relays must be added for each addi- types, Fig. 3, are small in size and are manually reset 

tional count. However, this method of count control, by a knurled knob. This type is not a predetermining 

although reliable, becomes uneconomic when the added counter but may be equipped with contacts and a 

cost of the relays exceeds that of an electrical-reset pre- solenoid operated resetting device. It thus becomes a 

determined counter. decade-dial predetermining counter. Dials for the man- 
Usual electrically reset counters of the type shown ually reset and electrically reset counters of this gen- 

in Fig. 2 consist of a solenoid-operated ratchet and 

pawl or escapement mechanism which is connected to 

a gear train by a solenoid-operated clutch. The clutch Fig. 3—Conventional electrically operated counters such 

coil is first energized and then impulses from a single- as these made by Veeder-Root and Production Instru- 

pole normally open contact external to the counter, ment, when equipped with contacts and a solenoid-oper- 

such as a limit switch on a machine, energize the count ated resetting device perform count control functions. 

coil. Each time the count coil is energized the counter 

internally registers one count, and at the end of the 

number of counts as determined by the dial setting the 

single-pole double-throw load contacts transfer and 

either energize or de-energize the load. When the clutch 

coil is de-energized a spring will cause the gear train 

to reset to its original position. However, resetting at 

the end of the count as set on the dial is usually auto- 

matic. This is accomplished by means of an auxiliary 

holding contact which closes when the clutch coil is 

energized and permits the use of a momentary contact 

“start” pushbutton, the holding contact being used to 

electrically seal-in the clutch coil circuit. When the count 

coil has received its predetermined number of impulses, 

the holding contact opens simultaneously with the op- 

eration of the load switch. The clutch coil being de- 


72 ELECTRICAL MANUFACTURING 








S009. ~ 


+f, F00g ws 
“fapgghys 





Fig. 4—The two dials in the Cyclotron control may be set 
for any number of counts up to 10,000; when cycle is 
completed, counter is returned to original setting by 
pushbutton on top. Fig. 5—Cycle control monitor, right, 


eral type are available in ranges to 999,999 but count- 
ing speeds are limited to approximately 600 per min. 

Primarily a mechanical device, the cycle control 
monitor, Fig. 5, consists of a shaft-driven gear train, 
calibrated dials, and snap switch which operates at or 
near the end of the predetermined number of revolu- 
tions of the driving shaft. The unique feature of this 
unit is an ingenious clutching mechanism which effects 
automatic and instantaneous reversal of the dial and 
switch cam. When the geared dial strikes the stop at 
the “count out” position, a sliding key moves to a new 
position where it engages a gear travelling in the re- 
verse direction, and the snap switch operates. This 
switch is of the single-pole double-throw type, and an 
adjustable cam holds the switch in transferred position 
for a part or several revolutions of the drive shaft. 

Under normal operating conditions, this device needs 
no resetting since it begins counting again as soon 
as the initial count is complete. No counts are lost, the 
gear train merely reverses without delay and returns 
toward its initial position where switch action repeats. 
When it is necessary to reset the counter to zero this 
is accomplished in the same manner as applying a 
setting. The dial gear is manually and mechanically 
disengaged from the gear train, and it is then free 
to be turned on its axis which is a_ shaft with 
square threads. 

To prevent damage from gear jamming, a trip 
mechanism disengages the gear train from the driving 
shaft on overload as might occur if foreign material 
should clog the dial gear. When the gear is cleared, 
a small lever on the device resets the trip and re- 
engages the gear train. A calibrated dial with 100 teeth 
is used alone for counts of 1 to 200. For counts over 
100 the small graduated dial on the side of the unit is 
used, in addition to the main dial. In the illustration, 
the counter is set at 553. To apply this setting, the 
knurled knob is turned until the 2000-dial pointer is 
between 500 and 600. The dial on the knob itself is left 
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made by Counter & Control Corp., closes a control circuit 
after a preset number of counts and instantly reverses, 
counting back to zero and reversing to forward direction. 
Added switch provides a signal ahead of final countout. 


at some point near 50, and the pointer on the large 
dial gear is then set at 53. 

To set the counter on zero, the thin knurled disc on 
the end of the dial gear shaft is turned 180 deg to 
disengage the dial gear from the gear train. The dial 
gear is then spun either way until switch action’ occurs. 
The dial gear is then re-engaged by resetting the 
knurled disc. These counters may be equipped with an 
additional switch to provide for a warning at a definite 
number of counts previous to the final ‘‘count-out” 
switch operation. This accessory may also be used to 
slow down a motor driving the main equipment to per- 
mit more accurate stoppage or cut-off. 

Paper working machinery such as is used in produc- 
ing napkins, newspaper or similar stacked sheet ma- 
terial usually requires the marking of the quantity to 
facilitate packing. This is accomplished either by off- 
setting single sheets at fixed intervals or by inserting 
tickets. The marking mechanism is usually operated by 
a solenoid which in turn is controlled by the monitor. 
In coil winding machines the monitor is used to stop 
the driving motor after a given number of turns have 
been applied. It is frequently necessary, especially in 
winding very small wire, to slow down the motor before 
the last turns are applied to prevent breakage which 
might occur when the motor is abruptly stopped. The 
pre-count-out warning switch would be employed in 
such applications. 

Many materials produced in continuous lengths or 
rolls, such as paper, metal sheet, fabric and wire re- 
quire marking, inspection, cutting or similar operations 
at measured intervals. These operations are closely 
regulated by driving a monitor with a rotating shaft 
which bears a fixed relation to footage produced. 

Predetermined electronic counters, due to the ab- 
sence of moving parts, can operate and control at rates 
up to 15,000 per min or higher if required. To reduce 
the number of tube circuits to a minimum, the binary 
progression is employed. Counts are registered by neon 
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lights in the sequence 1, 2, 4, and 8. In such a series, 
any number from 1 to 15 can be represented by the 
addition of available combinations of the numbers. By 
assigning an electronic trigger to each number of the 
sequence, any number from | to 15 can be registered 
electronically. For practical purposes, however, the 
sequence is usually cut off at ten to conform with the 
standard decimal system. 

Trigger circuit used is a combination of two elec- 
tronic tube circuits so interconnected as to exhibit twe 
stable states of operation. That is, for the condition of 
maximum current in one tube circuit, the interconnec- 
tion is such as to render the other tube in a non-con- 
ducting state, and vice versa. A simple toggle switch 
of the single-pole double-throw type displays similar 
characteristics in that for one position of the switch, 
one circuit is open and the other closed. When the 
switch is thrown, the opposite conditions exist. 

In the electronic trigger circuit, Fig. 6, the toggle- 
switch function is performed by two identical triode 
tube elements (contained in a single envelope) and 
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4. With auxiliary solenoid and sensitive relay. 
5. Shaft-driven counter with gear reduction, but 
setting is then limited to multiples of gear ratios 8. Standard units available with 1,000 per sec 























6. Shaft driven 5000 rpm; stroke driven, 1000 per minute 
7. Standard units available with 1,000,000 range 


balanced resistor networks ; the mechanical impulse be- 
ing replaced by a negative voltage pulse applied at C. 
The behavior of a trigger circuit can best be understood 
by examining the distribution of voltages for both 
stable states and during the transition period. 

In the circuit at the left, left side of the tube is shown 
shaded to indicate current flow while right side of the 
tube is non-conducting. Current drawn through the 
resistor from V’ to A causes the voltage at A to be 
lower than that at B. Correspondingly, the voltage at 
Gb is lower than at Ga and voltage on the grid of tube 
B is lower than the cathode voltage by an amount suf- 
ficient to hold tube B non-conducting. 

On the B side of the trigger circuit, the higher 
voltage on the right section of the tube (indicated by 
illuminated neon glow lamp) raises the voltage at Ga 
above the cathode voltage and since the grid of tube A 
is attached to Ga, tube A is maintained in the conduct- 
ing state. In this way, the voltages and currents of the 
circuit are maintained by the regenerative action of the 
two triode sections on each other. 


Reset 2 


Reset 8 


Fig. 6—Twin-triode tube connected as shown here is the basis for high speed digital counters. Successive negative input 
pulses turn neon lamp on and off, delivering one negative pulse for each alternate input pulse. A four-tube decade forms a 
train counter in which combinations of lights cover the range from 1 to 16. Decades can be connected as shown to 
continually set in any desired count. Exact counts are obtained at rates up to 1000 per sec for control functions. 


ELECTRICAL MANUFACTURING 











When a negative pulse is applied at point C, only 
grid Ga is affected since grid Gb is already negative 
with respect to its cathode. The negative pulse at grid 
Ga causes the cessation of current flow in tube A, 
which in turn results in a rise of voltage at A . T his rise 
in voltage is transferred through the capacitor from 
Ato Gb, thereby raising the grid voltage of tube B and 
inducing current flow. The resultant drop in voltage 
at B is transferred to grid Ga through the capacitor and 
serves to reinforce the input pulse in cutting off the 
current flow in tube 4. After a short interval, the trigger 
circuit stabilizes in its other stable state. Since the 
voltage at B is now low, the neon lamp extinguishes 
to indicate that the trigger circuit has “turned off.” 

A second pulse applied at C will reverse the action 
as described above and return the trigger circuit to its 
initial stable state. Successive pulses will therefore al- 
ternately reverse the stable state of the trigger circuit. 
Since point B alternately rises and falls in voltage on 
alternate pulses, either a rise or a fall in voltage occurs 
on every second input pulse. Considering the fall in 
voltage at point B, the initial portion of the voltage 
drop is transferred to Ga and appears at the point as 
a negative pulse. It is this pulse which becomes the use- 
ful output of the trigger circuit. On the rise in voltage 
at point B, the positive pulse appearing at Ga is dis- 
sipated in grid current, and it therefore does not appear 
as output. 

Four trigger circuits in outline form connected in 
series as a train counter are shown in Fig. 6. Each 
trigger circuit is designated by the corresponding 
number in the binary sequence: 1, 2, 4, and 8. Upon 
the application of one pulse to the input, trigger 7 will 
turn on, as indicated by the neon glow lamp. The sec- 
ond pulse turns off trigger 1 which then passes a pulse 
to trigger 2, turning it on. Illumination of the neon 
glow lamp attached to trigger 2 indicates that two 
pulses have passed into the decade. The third pulse 
turns trigger 1 on again, and on the fourth pulse, trig- 
ger J is turned off, which then turns trigger 2 off, 
which in turn brings trigger 4 on. On the sixteenth 
pulse, all triggers are turned off and the counting train 


is restored to zero to begin anew on the next group of 
sixteen pulses. 

In a decade counting unit, one pulse must be de- 
livered by the output for every ten pulses supplied at 
the input. This is achieved by modifying the 4-tube 
binary train just described to reset to zero at the ac- 
cumulation of ten counts. 

With reference to Fig. 6, the method employed for 
resetting at the count of ten will be made clear. At the 
count of 9, triggers 1 and 8 are on. At the tenth count, 
trigger 1, in turning off, would normally bring 2 on; 
however, trigger J resets trigger 8 to zero and trigger 
§ in turning off then prevents trigger 2 from coming 
on. All triggers are then off and the output pulse fol- 
lows from trigger 8. 

Electronic decade counters have many versatile fea- 
tures which make them useful in a variety of applica- 
tions. In the predetermining decade, the number of 
input pulses (from 1 to 10) required for one output 
pulse can be varied at will. This is accomplished by 
“setting in’ the complement of the desired prede- 
termined number; for example, if one output pulse is 
required for every three input pulses, then the decade 
is preset to seven counts before the application of the 
input pulses. The addition of three pulses to the pres- 
ent count of seven drives the decade to the capacity of 
ten, from which the output pulse follows and the decade 
is restored to zero. By continually reinserting the count 
of seven at this point, the decade will continue to de- 
liver one pulse for each three input pulses. 

Mechanism for presetting the decade consists of 
simultaneously forcing the four trigger circuits individ- 
ually to either the “on” or “off” state as indicated by 
the number to be present. In the example above, trig- 


gers 1, 2, and #4 are forced to the “on” state while 


trigger S is left “off.” During the application of the 
ensuing pulses, the counting sequence follows the nor- 
mal pattern until the tenth count is reached (after three 
input pulses) whereupon the decade is again preset to 
seven. This is accomplished by a high voltage positive 
pulse derived from the decade output pulse which is 
applied to each trigger in the decade. 


OOo 





Fig. 7—Four of these individual sections, left, each with a count range of 1 to 15, are incorporated in this Potter dual 
predetermined electronic counter, right. Input pulse may be from a magnetic pick-up coil, phototube or contacts. 
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Production Contour Saw with Electric-Hydraulic Controls The DoALL Company 


Added to the variable speed motor capacity. Upper saw wheel is hy- wheels if band breaks. Manual se- 
drive for saw speed, hydraulic con- _draulically raised and lowered; pres- _ lective three-speed transmission is 


trols for table feed and saw-band sure control automatically stops mo- _ driven by a hydraulically-controlled 
adjustment increase the range and tor and applies brake to both saw variable speed pulley. 
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Kimac Company P General Electric Company 
Redesigned Slide Projector Combination Grill—wWaffle Iron 
Aluminum castings replace stampings to reduce With a baking area of 66 sq in., this new appliance will 
assembly time in half. Height was reduced, bulk cook two plate-size waffles. When used as a sandwich 
decreased, and protruding elements eliminated to im- grill the top is folded back providing nearly a square 
prove appearance. Convection cooled projector ac- foot of frying surface. Grids may be quickly inter- 
commodates a 300-watt lamp. Appearance designed changed. Legs and handles are brown plastics; perma- 
by Robert Mayer Associates for industrial and nently attached cord; heating element rated at 800 watts. 
educational service; finish is two-color crackle. Front handle forms a support when top is folded back. 


76 ELECTRICAL MANUFACTURING 








etait dS Sate EMR See 


York Corperation 


Crushed Ice Machine 


Two types of ice are produced automatically by this 
compact ice service machine—ice cubes and crushed 
ice. Added to the automatic ice cube machine is a 
separately driven crusher below the chute delivering ice 
cubes. Baffle directs crushed ice to a separate bin section. 
Freezing section at top. Appearance design by Ben Nash. 
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Radio Corporation of America 


Portable Television Power Supply 

Lightweight, regulated source of direct current for 
loads from 200 to 300 ma has output adjustable between 
260 and 290 volts. Output voltage variation held to 
0.5 per cent over load range; peak-to-peak a-c ripple 
less than 0.01 per cent. Jack and selector switch on 
panel for separate meter to read individual plate cur- 
rents, output current and voltage. Weighs only 50 lb. 
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Universal Impedance Bridge 


Self-contained instrument measures resist- 
ance, capacitance and inductance in design, 
development and testing of electrical com- 
ponents. Galvanometer for d-c null meas- 
urements; internal 1000-cycle generator and 
headphones for a-c null indication. With 


cast aluminum case weight is only 20 lb. 
Brown Electro-Measurement Corp. 


Quoker Manufacturing Co. 


Oil Burning Space Heater 


Mechanical draft for combustion air is supplied by 
an 18-watt fan delivering air in proportion to fuel 
flow. Powered draft increases heating capacity by 
80 per cent, reduces fuel consumption 25 per cent. 
Separate 28-watt motor drives circulating air fan 
under thermostat control, operating only when air 
within casing is in set temperature range. Circulat- 
ing fan may be independently operated for summer 
cooling. Base and top are separate stampings; wrap- 
per, front and sides, is one piece with back welded 
on. Outer casing mahogany color synthetic enamel. 
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National Broach & Machine Co. 
Diagonal Gear Shaver 


Larger size gears can be shaved with 
this new model designed with an auto- 
matic loader. Accommodates all types of 
external transmission gears, including clus- 
ter, stem and timing gears. Automatic 
loader permits machine to run continu- 
ously as long as magazine is kept filled. 
One machine-loading operator may keep 
several machines running continuously. 
On the cluster gear shown here—4 in. 
diam, % in. face, and blank length near- 
ly 6 in.—time per operation is 16 sec. 


General Electric Company 
Polaroid Expesure Meter 


Designed for use with the “print-a-minute” Land 
camera, this special exposure meter is made to 
mount directly on the camera and is sharply direc- 
tional. Calibrated to correspond with camera set- 
tings for intensities of 12 to 1600 candles per sq. 
ft. Case is molded from fiber impregnated plastic. 


Central Scientific Company 


Quantitative Electroanalyzer 


For quantitative separation of metals by 


electrolysis, six stations on this new ana- 
lyzer make six separations possible at one 
time. Individual stations are in series and 
cut in by means of switches; d-c current 
is adjusted by center control, with volt- 
age and current indicated on meters. Built- 
in rectifier supplies 5 amp d-c with less 
than 0.5 per cent ripple. Finished in 
acid-resistant wrinkle; panel is phenolic. 
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Frigidaire Division 
General Motors Corporation 


Faster Cooking Range 


New heating units have single-ring construction 
with flat-top tubes giving wider area of con- 
tact and faster heating. Units swing up on con- 
cealed hinges for easy cleaning of removable 
porcelain reflector bowls. New high back panel 
has oven vent and full width fluorescent lamp. 


Motorola, Inc. 


Kitehen Television Set 


Now comes a television receiver 
designed for use in the kitchen as 
a supplementary set. Finished in 
white plastics with grill and _pic- 
ture frame gold finish. Set is 9 in. 
high, weighs 26 lb. Case molded 
by Chicago Molded Products Co. 


Heavy-Duty 
Floor 
Maintenance 


Machine 


Increased power for greater produc- 
tion is provided by a 34-hp gear- 
motor driving a 16-in. diam brush 
at 180 rpm. Increased utility is ob- 
tained by using an axial air gap motor 
reducing the head room to only 1114 
in. Gearmotor enclosed in an alumi- 
num casting finished in chrome plate. 
Manual safety switch on handle; 40 
ft of No. 14 rubber covered cord. 
Weight on brush in use is 99 |b. 


S$. C. Johnson & Son, Inc. 
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The Taylor Corporation 


Clothes Dryer Stores Washer 


Washed clothes hung on racks are dried by 
heated air circulated by a dual centrifugal 
fan mounted on top of the cabinet. Germi- 
cidal ultraviolet lamp is mounted under top. 


Mounting blower on top of cabinet leaves 


storage space available within for small-size 
washing machine. Manually set timer shuts 
off drier. Heating elements are two 600- 
watt infra-red units mounted in_ blower 
unit; supplies heated and filtered air at 500 
cfm. Steel cabinet of standard construction. 
Appearance design by Smith and Scherr. 


General Electric Company 


Television Marker Generator 


For television maintenance and development 
work, provides an accurate source of markers 
for specific frequency locations on tuned circuit 
response curves when presented to an oscillo- 
scope. Picture-frame case designed for removal 
of unit to mount in standard 19-in. relay rack. 


Table Model Radio 
Eckstein Radio 


and Television Inexpensive five-tube radio set 
is designed for merchandising 
with simple harmonious lines. 
Plastics cabinet is rectangular 
with ends tapering to top; no 
period resemblance but a func- 
tional modern treatment. Con- 
trol knobs are gold capped and 
placed over raised border of cen- 
tral panel. Dial figures are re- 
cessed into cabinet face. Cabinet 
colors are black, ivory, ma- 
roon and walnut. Wells Gardi- 
ner chassis; appearance design 
by Brooks Stevens Associates. 
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Mercury Engineering Corporation 


High Speed Press 


Fully automatic blanking and 
creasing press for paper box 


making operates at 14,000 to 
17,000 impressions per hr from 
continuous web fed at 400 fpm. 
May be operated in tandem with 
a rotary printing press. Photo- 
electric feed adjustment for 
automatic register. Variable 
speed 10-hp drive with a 5:1] 
ratio. Frame is steel weldment 
with rounded corner design. 


Dual-Movement Clock 


Correct time regardless of current interrup- 
tions is obtained by addition of manually 
wound spring drive with 24-hr rating. Upon 
current interruption clutch engages spring 
drive and disengages synchronous motor. 


Sam Advanced Timekeeper, Inc. 


Auto-Tool & Engineering Co. 


Automatie Drill 


Variable-speed pulley drive combined 
with air-motor feed gives combina- 
tion of reciprocating and rotary mo- 
tion with wide range of adjustment 
for drilling, reaming, boring and 
tapping operations. Feed _ includes 
rapid advance, precision stop and 
rapid withdrawal. Chuck spindle shaft 
is quill-mounted and guided by hard- 
ened steel sleeve when advanced 
by air cylinder. Operation initiated 
by manual or automatic closing of 
switch controlling solenoid air valve. 
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TRCHNICAL GLASS « 


E. B. STEINBERG 
Electrical Engineer 
Laboratory of Advanced Research 
Remington Rand Inc. 


of all basic materials. Though it is over 5,000 
years old, its potential uses are still virtually 
unlimited. Some time ago, manufacturers of electrical 
apparatus and electrically operated equipment recog- 
nized the useful characteristics of glass and found ever 
increasing use for it as an engineering material. Aside 
from good: electrical insulating properties, glass gives 
a clean and neat appearance, it is strong mechanically, 
has very desirable optical qualities which may be 
changed at will over a wide range, and it is relatively 
inexpensive. Electric food mixers, signalling devices, 
lighting fixtures, coffeemakers, refrigerators and wash- 
ing machines are but a few of the electric appliances 
employing glass. It is the aim of this article to de- 
scribe the properties of glass, point out the versatility 
of various glasses and illustrate successful uses of glass 
in the growing field of electrically operated devices. 
In its broad definition glass is an undercooled liquid 
which does not form crystals upon solidification because 
of the rapid increase of viscosity with decreasing tem- 
perature. The raw material for the production of glass 
is chiefly quartz sand (silicic acid, SiOz) which is 
thoroughly mixed with a series of salts; the simplest 


f ; LASS is one of the most unusual and versatile 


TABLE | — TYPICAL GLASS COMPOSITIONS WITH 
APPROXIMATE PERCENTAGES OF INGREDIENTS 


Percentage of Ingredient 


Soda- 
lime Lead 
glass 


Boro- High 
silicate silica 


Ingredient glass glass_ glass 


Silica 
Soda 
Lime 
Magnesia 
Alumina 
Lead oxide 
Potash 
Boron oxide 
Other oxides 


(SiOz) 68 80 96 
(Na2O) 5 10 4 

(CaO) 9 1 

(MgO) 3 

(AlzO3) 1 

(PbO) 

(K20) 

(B203) 


example is a formulation 
containing 60-75 per cent 
5102, 5-15 per cent alkaline 
oxide such as NasO jn. 
serted as sodium carbonate 
(NagCOs) and 5-15 per 
cent alkaline earth oxide 
such as lime (CaO). Such 
a mixture is heated in a gas- 
fired furnace together with 
some glass pieces used to 
start the melt. The mixture 
begins to melt at 1400-1500 
C and the heating is con- 
tinued (total 12-30 hr) until 
the melt is free from bub- 
bling (purification). The 
glass is then poured into 
special containers and 
cooled until the viscosity is 
sufficiently low for work- 
ing. 

Other than silicic acid, 
the principal ingredients of 
technical glasses are the following salts (so called 
components) sometimes used in the form of minerals 
(lime, alumina) and sometimes as chemical products 
(alkalies) mostly in the form of oxides of sodium, 
potassium, magnesium, calcium, barium, zinc, lead, 
boron, aluminum, iron, lead or tin. Frequently other 


Use of heat-resistant boro- 
silicate glass for the jar of 
this Waring drink mixer 
enables hot or cold liquids 
to be agitated by power. 


TABLE I!— RANGE OF PHYSICAL VALUES 
OBTAINABLE FROM VARIOUS GLASSES 


Specific gravity 2-8 
Tensile strength, psi 4x10° - 1x10° 
Compressive strength, psi 90x10* = 180x10° 
Elasticity coefficient, psi 6.5x10® = 12.5x10° 
Mohs hardness 5-7 
Thermal coefficient of expansion, 
cm/cm/deg C 
Thermal conductivity, 
cal/cm/deg C/sec 
Specific electric resistivity 
at 20 C, ohm-cm 10! - 1017 
Dielectric constant 3. ote 
Dielectric strength, kv/mm 16 -50 
Refractive index 1.467 -2.179 
Softening point, deg C 500 - 1500 


35x10? = 110x10’ 


0.0018 - 0.0028 
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not just “‘glass” 


It’s an engineering material 


of value to the designer 





salts are added for the purpose of coloring and cloud- 
ing. Physical and chemical properties vary considerably 
with composition. It is possible however to distinguish 
certain groups according to the SiOs, AlgO3, BeOs 
and PbgO; content (see Table I). 

The composition of most technical glass is found 
empirically. Frequently formulations are kept secret 
and they may vary considerably in various glass plants 
even though their description appears to be the same. 
In general there are four main groups of glasses: 

1. Soda-lime glasses (or lime glasses) 
2. Lead glasses 

3. Borosilicate glasses and 

4. High-silica glass. 

Soda-lime (window) glasses are used for incan- 
descent and fluorescent lamp envelopes and for lighting 
ware. They are low in cost, easily hot worked and are 
usually specified for service where high heat resistance 
and chemical stability are not required. 

Lead glasses are used for electric light bulb stems, 
television tubes, colored signal ware, sign lights, neon 
sign tubing and certain optical components. Lead glasses 
are useful because of their good hot workability, high 
electrical resistivity and high refractive index. Dense 
lead glasses serve as shields to cut off X-ray radiation. 

Borosilicate glasses are used for electrical fuse tubes, 
piping, sight glasses, colored signal ware, electrical in- 
sulators, coil forms, battery jars and furnace door 
glasses. Reasonable manufacturing cost coupled with 





This group of Kopp sight glasses in- 
cludes liquid level gages, instrument 





Within fairly close dimensional limits, HH 


glass may be pressed, blown or drawn 
to innumerable custom shapes; heat 
treated to increase resistance to fracture; 
precisely controlled for critical color 
work, and formulated for a wide range 


of electrical properties. 


++ +44 


++ 44 


high chemical stability, low coefficients of thermal ex- 
pansion, high heat-shock resistance and excellent elec- 
trical resistivity make borosilicate glasses the best 
choice for most industrial applications. Pyrex type of 
glasses fall under this classification. 

High-silica (96 per cent) glass is made by chemi- 
cally removing the flux from borosilicate glass after it 
has been melted and formed to the desired shape, then 
heat treating to close the pores left by leaching. Consider- 
ably more expensive than the other three types of glass, 
it finds its principal applications at high temperatures 
since it does not begin to soften until it reaches 1500 C 





Used either as a ceiling piece or drop 
fixture, this lighting glassware unit is ap- 
proximately 11% in. in diameter. It has 
a crystal baguette edge and center lens 
with a decorative two-tone leaf design 





Pyrex-type roaster dishes supplied by Corning 

for the Everhot electric roaster. Resistance to 

thermal shock dictates use of borosilicate 
pressed glassware. 


providing the diffusing portion of the 
bowl. This bowl was designed by G. Har- 
old Hart of J. O. Reinecke & Associates, 
in cooperation with Dunbar Glass Corp. 


dials and glass domes on gasoline dis- 

pensing pumps. Resistance to corrosion 

and thermal shock is called for to- 
gether with dimensional accuracy. 
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and can be safely used at temperatures as hgh as 800 
C. The low thermal expansion coefficient of high-silica 
glass enables it to easily withstand the most severe 
thermal shocks. A typical application is sheaths for 
immersion heaters. Vycor glasses are of this type. 


Lead glasses and lime glasses are often called “soft 
glasses” while borosilicate glasses are identifieg as 
“hard glasses.” 

Like other ceramics, glass is a brittle materia) It 
does not plastically deform before failure and it frac- 


Table III—PROPERTIES OF — 















































































































































































































1 4 5 6 7 
UPPER WORKING TEMPERATURES Th 
. - ' (Mechanical Considerations Only) ae 
orms erma = rere oe oa 
Gives Principal Use Usually Expansion ___ Annealed __Tempered_ Annealed 
Code Available Coeff. -|* c | Normal! |Extreme |Normal | Extreme |, 
Service| Limit |Service| Limit Ya” Thk. | Ya" Thk, "a" Thk, 
ao 1 7 ‘ 
0010 Lamp Tubing T 91x10-7 | 110 | 380 
0041 Thermometers T 84x10-7 110 | 400 
0080 Lamp Bulbs BMT | 92x10-? 110 | “460 
0120 Lamp Tubing ™ 89x10—7 110 | | 380 
1710 Cooking Utensils BP 42x10-7_ 200 | 650 
— ——_|-—__— — t 
1770 General BP 82x10-7 | 110 | 450 | 
Speen = ice “ ant oh 
2405 Hard Red General BPU 43x10- -7 | 200 | 480 
2475 Soft Red Neon Signs T 91x10-7 | 110 | 440 
3321 Hard Green Sealing . . Sealing T 40x10-7 | 200 | 470 | 
4407 | Soft Green Signal Ware BPU 90x10-7 | 110 | 460 
6720 General P 80x10-7 | 110 | 480 | 220 | 275 
| cnt second 
6750 Lighting Ware BPR 87x10-7 | 110 | 420 | 220 | 220 
6810 Lighting Ware BPR 69x10- 120 | 470 | 240 | 270 
tle 5 . panae sieoile ‘ ie adi 
7050 Series Sealing T 46x10—7 | 200 | 440 | 235 | 235 
7052 Kovar Sealing BMPT | 46x10-7 | 200 | 420 | 210 | 210 
Low Loss — Ue 
7070 Borosilicate Electrical BMPT | 32x10-7 | 230 | 430 | 230 | 230 
7250 Borosilicate Baking Ware P 36x10-7 | 230 | 460 | 260 260 
_ 7340 Borosilicate Gauge Glass T 67x10-7 | 120 | 510 | 240 | 310 
+ — — 
~ 7720 Borosilicate Electrical BPT 36x10- 7 | 230 | 460 | 260 | 260 
"7740 Borosilicate General 230 | 490 | 260 | 290 
7760 | Borosilicate Electrical 230 | 450 | 250 | 250 
7900 96% Silica High Temp. 800 |1¢ 1090 — — 
7900 96% Silica (Multiform) High Temp. 800 /1090 — — 
; Ultra Violet a he CO 
7910 96% Silica Transmission 800 1090 —_ — 
Ee Ultra Violet ae | : 2. ee 
7911 96% Silica Transmission 800 |1090 — — 
; re Sealing or i | Pane coat 
8870 High Lead Electrical 110 | 380 | 180 | 180 
ee Ultra Violet | aR 
9700 Transmission TU 37x10-7 | 220 | 500 | — — 
pa pepieenntinemicinences = — — senicipiieeeneenipatiapenaiindennieies 4 
Ultra Violet 
9741 Transmission BUT 39x10-7 | 200 | 390 — — 
COLUMN 6 
COLUMN 5 S—Plate Glass ° 26 se afo ° 
B—Blown Ware P—Pressed Ware T—Tubing seh Rod From 0° to 300°C injin|*C or cmjem|*C 
M—Multiform Ware R—Rolled Sheet U—Panels COLUMN 8 


COLUMN 7 
These data approximate only. Freedom from excessive thermal shock is 
assumed. See Column 8. 
At extreme limits annealed glass will be very vulnerable to thermal shock. 
Recommendations in this range are based on mechanical considerations 
only. Tests should be made before adapting final designs. 











These data approximate only. See Text, 

Based on plunging sample into cold water after oven heating. Resistance of 
100°C means no breakage if heated to 110°C and plunged into water at 10 PG. 
Tempered samples have over twice the resistance of annealed glass. 
Glasses 7900, 7910, 7911 cannot be tempered. 
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tures only from tensile stresses. The stress-strain curve 
is a straight line up to the breaking point. 

The intrinsic strength of all glasses i is extremely high, 
possibly as much as 3,000,000 psi. Glass fibers have 
supported tensile stresses over 1,000,000 psi. But the 


COMMERCIAL GLASSES (CORNING) 





























useful strength of glass is but a small fraction of the 
above figures because of stress concentration due to 
surface imperfections. A rod of glass with perfect 
surfaces may be as strong as steel, but normal handling 
produces surface stresses that will limit its ultimate 





















































on the cooler surface. See Text. 
COLUMN 10 

These data subject to normal manufacturing variations. 
COLUMN 11 

Data show relative resistance to sandblasting. 
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COLUMN 9 COLUMN 12 

Resistance in °C is the temperature differential between the two surfaces Units are grams|c.c. 
of a tube or a constrained plate that will cause a tensile stress of 1000 p.s.i. COLUMN 14 


Data at 25° extrapolated from high temp. readings and are approximate 
only. 


GLASSES 7910 AND 7911 
Electrical properties measured on lamp worked specimens. 
ALL DATA SUBJECT TO NORMAL MANUFACTURING VARIATIONS 
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Glass instrument cases (left) are used 
to house relays in outdoor applica- 
tions like railroad signalling and tele- 


phone installations. 
are ground for a dust-tight fit. (Kopp 
Glass, Inc.) Projection-type television 





mirror blanks (right) range from 7 in. 
to 20 in. in diameter. This is a boro. 
silicate glass made by McKee Glass Co, 


Base and bosses 





strength to about 10,000 psi in terms of applied load. 

When an adequate safety factor is provided, the 
maximum working stress for annealed glass is taken 
as 1000 psi and for tempered or heat-treated glass as 
2000 to 4000 psi, depending upon the piece in question. 
It should be noted that the composition of glass has 
no practical effect on its strength although most boro- 
silicate glasses resist scratching and therefore usually 
give better mechanical service. The above figures can 
be used for all commercial glasses. 


Elasticity. For all ordinary purposes it can be assumed 
that glass is perfectly elastic up to the point of fracture. 
Modulus of elasticity varies from 6 to 13 x 10® psi, but 
most commercial glasses have values between 9 and 
10 x 10° psi. Exact values are listed in Table III. 
Poisson’s ratio can be assumed to be 0.22. 


Hardness. The hardness of glass cannot be measured by 
Brinell or Rockwell machines but is usually evaluated 
by scratch tests or impact abrasion tests. On Moh’s 
scale of scratch hardness glasses lie between apatite (5) 
and quartz (7). Some common materials that are hard 
enough to scratch glass include agate, sand, carborun- 
dum, hard steel and emery. Glasses are harder than 
mica, mild steel, copper, aluminum and marble. 

Impact abrasion resistance of glasses is evaluated 
by measuring their resistance to sandblasting under 
standard conditions. Values recorded are relative only, 
showing resistance as compared to soda-lime plate glass 
which is arbitrarily given a value of 1. Data for various 
glasses are listed in Table III. 


Thermal Stresses 


A furnace observation window in a restraining frame 
operates under steady-state thermal stress because the 
hot inner surface expands and pulls the cooler outside 
surface into tension. The magnitude of the tensile stress 
increases in direct proportion to expansion coefficient, 


modulus of elasticity and temperature difference be- 
tween inside and outside faces. Glass thickness affects 
magnitude of the tensile stress only to the extent that 
greater thickness means greater temperature differential 
between the two faces. 

Column 9, Table LII, lists for tubes and constrained 
plates, such as a furnace sight glass in a constraining 
frame, the face-to-face temperature differentials that 
will cause a tensile stress of 1000 psi on the cooler face. 
It must be remembered that temperature differential 
means temperature difference between the two glass 
surfaces, exclusive of gradients across the surface films, 
In air, particularly, there will usually be a big difference 
between surface temperature of the glass and of the air 
moving past it. 

When a glass plate is removed from a hot oven it is 
subjected to transient thermal stresses that disappear 
when it cools to room temperature. Cold air circulating 
around the plate chills its surfaces and sets up tensile 
stresses that are resisted by compressive stresses in the 
hotter center layers of glass. Conversely, when a cold 
plate is first put into a hot oven the outer layers are 
heated and the tensile stresses occurring in the center 
are balanced by compression in the surfaces. These 
stresses disappear when it becomes uniformly heated. 
Since glass fails only in tension, and usually at the sur- 
face, the temporary stresses from sudden cooling are 
much more damaging than those resulting from sud- 
den heating, assuming of course, that all surfaces are 
heated or cooled at the same time. 

Transient thermal stresses increase directly with 
glass thickness and expansion coefficient. They also 
depend upon the shape of the article and on the method 
of chilling or heating. Thus, a complicated shape like 
a skirted glass insulator would be more severely stressed 
than a simple disk. Sudden chilling by immersion in 
cold water is more rigorous than that from blowing 
with cold air. Column 8, Table III, gives data on 
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Fuse housing is hot pressed 
by Corning in one operation, 
complete with threads and 
serrations, from borosilicate 
glass—heat resistant and rel- 
atively inexpensive. 


Window for automatic clothes 
washer is supplied in soda- 
lime glass by McKee Glass. 
Pyrex “Aircell” construction 
prevents fogging in electric 
range oven doors by using 
two layers of glass with air- 
cell between. Metal edge 
eliminates need of separate 
mounting frame and gasket. 


(Corning.) 


Several special types of beam- 
control lenses of the drum 
or Fresnel type are shown in 
this collection of Kopp prod- 
ucts which also include care- 
fully controlled colored in- 
dicator glasses. 





thermal shock resistance of plates in estimating the 


Borosilicate glasses, especially No. 7740, and high- 
effect of thermal shock on more complicated pieces. 


silica glasses like No. 7900 are more resistant to most 
forms of chemical attack and should be used where this 


Thermal Conductivity. At room temperature the thermal = ¢ 
is a problem. 


conductivity of glasses ranges from 0.0018 to 0.0028 


cal/em/deg C/sec, with the most common compositions Electrical Properties 


near the upper end of the range. At a mean temperature 
of 200 C the values are greater by 20 to 25 per cent. 


Radiant Heat Transmission. Glasses etfectively transmit 
radiant heat from incandescent tungsten filaments and 
similar sources. Transmission of heat energy increases 
with source temperature so that most of the energy from 
high temperature sources is transmitted through the 
glass by radiation rather than by conduction. 


Chemical Corrosion Resistance. For 
practical purposes glass is attacked 
measurably only by the following 800 
reagents : 


Hydrofluoric acid—serious corro- 
sion. 400 

Hot concentrated phosphoric acid 
—serious corrosion. 

Cold alkaline solutions, dilute or = 
concentrated, very slowly, but as the = 
temperature increases corrosion % 
rises rapidly. 5 

Superheated water—at elevated 2 
temperatures (over 300 F) the rate Q 
of attack is rarely high enough. to 2 
prevent satisfactory life. x 


Approximate dielectric strength of vari- 
ous glasses as a function of thickness, 
surface condition, and type of surround- 
ing medium. After E. B. Shand, Trans. ON 
Am. Inst. Elec. Engrs., August 1941. 
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Glass has a number of desirable properties as an elec- 
trical insulating material, including: (a) High dielec- 
tric strength, (b) high volume resistivity, (c) high sur- 
face resistivity, and (d) low power factor and loss fac- 
tor. The important properties of electrical glasses are 
listed in Table III and are discussed below. 


Dielectric Strength. The dielectric strength of the usual 
glasses is so high that actual data need not be considered 
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Light or color filters come in many shapes and colors. 
Black infra-red and colorless ultra-violet filters are 
shown above, together with color filters by Kopp. 


in design. For most commercial insulation, the thick- 
ness of the glass necessary for mechanical considerations 
is far in excess of that necessary to prevent dielectric 
breakdown. Chart (page 87) shows the approximate 
dielectric strength of various glasses as a function of 
thickness, surface condition and surrounding medium. 
The dielectric breakdown voltage decreases with in- 
creasing temperature and frequency. Borosilicate glass 
No. 7740 (Pyrex) has one of the highest dielectric 
strengths followed by the soda-lime glasses and by the 
soda-lead glasses. 


Volume Resistivity. Measurements of volume resistivity 
are made at temperatures of 250 and 350 C. Data for 


Representative Kopp pressed glass beam-controlled 
lenses, including condensing, diffusing and deflecting 
lenses. High-intensity Klieg (spot beam) lights call for 


heat-resistant borosilicate glass. 





other temperatures (lower ranges) are found by extra 
polation. Table III gives the most important values 



















Surface Resistivity. Surface resistivity depends more 
upon the surface films than on the composition of the 
glass itself although the borosilicate glasses usually allow 
higher surface resistivity than lime glasses. A film of 
moisture will reduce the resistivity quite markedly ang 
the presence of dirt or dissolved gases in the film wil] 
cause an even further reduction. This effect is greatly 
reduced if the glass surface is treated with water-repel- 
ling silicones so that the moisture forms into discrete 
droplets rather than a continuous film. 

Power Factor. Several glasses with exceptionally Jow 
power factor have been developed in recent years for 
use in very high and ultra high frequency applications. 
Dielectric Constant. The dielectric constant of various 
glasses varies between 4 and 12, being lowest for quartz 
and borosilicate glasses and highest for high-lead 
glasses. The dielectric constant increases slightly with 
rising temperature. ‘ 





Conductive Glass. Electrically conductive glass is made 
by coating glass with an extreme thin film (approx, 
0.00002 in.) of stannic oxide (SnOz). This film can 
be applied to one or both surfaces of glass, is quite dur- 
able in exposure to weather and is transparent because 
of its thinness. The glass is coated at a temperature 
approximately equivalent to the softening point of glass, 
stannic oxide having a melting point of 1197 C. Since 
this metallic oxide film leaves the glass in a strained 
condition, the thinnest glass that can be coated is about 
%4 in. thick. Present limitations are shape and elec- 
trical connections. Sheets with curved ends or of irreg- 
ular shape give rise to hot spots. Electrical connec- 
tions must be made over a wide area in order to avoid 
high current density at the point of contact. Contact 
means may consist of copper coils, silver flux or sprayed 
metal. Best results have been obtained with rectangular 
shaped glass panes and straight electrodes making con- 
tact over the entire width of the pane. The resistance 
of such glass is given at approximately 100 ohms per 
sq ft with a power output of 3000 Btu per sq ft per hr 
or 880 watts per sq ft. For obtaining this output it is 
necessary to arrange multiple parallel circuits with many 
electrodes, equidistantly spaced. Application of this 
glass is in non-fogging and non-icing windshield glass, 
transparent shielding for r-f radiation and novelty heat- 
ing units. 


Working and Shaping of Glass 


Glass is similar to metals in its workability. It can be 
pressed, drawn and rolled and, if necessary, heat treated 
for additional strength. Grinding to closer than com- 
mercial tolerances as well as other work, such as drill- 
ing of holes, greatly increases the cost not only because | 
of labor charges but also on account of spoilage and 
“shrinkage” due to breakage. 











There are four basic forms of glassware: 
1. Pressed Ware. If designed correctly, pressed ware 
usually is the lowest cost form of glass components. 


Generally it has a finish comparable to pyrex oven 
(Continued on page 156) 









1 Electrically Conductive Glass Is Useful for Heating Applications, “Ma- 
terials & Methods,’”’ August 1949, pp 70-71. 
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Preventing fungus damage 


Mechanism of fungus attack on electrical and electronic equip- 


ment, environments promoting attack and effective control measures. 


EMMA F. LITTLE 
Mycologist, Materials Laboratory 
Air Materiel Command, Wright-Patterson Air Force Base 


OTENTIAL damage to electrical equipment 

from fungus attack has always been present. 

There is a wide variety of molds or fungi always 
present, even in the arctic as well as in tropical climates. 
Given the right conditions, fungus growth will occur 
causing a variety of effects damaging to electrically 
operated equipment. 

Fungus attack has become more of a problem in re- 
cent years for several reasons. Electronic components 
often are more readily damaged by molds than heavier 
equipment. Greater use is being made of industrial elec- 
trical and electronic devices in climates where .condi- 
tions are more favorable to attack. Then, military serv- 
ice is taking many standard components into areas 
where fungus growth is rapid. It is desirable both for 
commercial and military needs that components suita- 
ble for both fields should be protected or immune to 
attack whenever possible rather than to require special 
designs for equipment going into special areas. The most 
desirable answer would be to have all standard prod- 
ucts protected from fungus, when protection can be 
obtained without excessive cost. Then equipment would 
be safe no matter where used or what the climate. 


A fungus is a plant organism whose spores are ever 
present in the air in any climate. Under suitable condi- 
tions it propagates, and in growing it may damage elec- 
trical equipment by one or more of the following three 
methods : 

1. It consumes materials which may be acceptable 
as food. 

Massed growth produces paths of relatively low 
electrical resistance. 

3. Acid residues may cause damaging corrosion. 
Individual organisms or spores as found in the air pro- 
duce no damage. It is when they start to grow and 
propagate that fungus attack takes place. 

For fungus growth to occur, a favorable environ- 
ment must exist, the conditions promoting growth vary- 
ing from one species of mold to another. The environ- 
ment must include: 

1. Food suitable for the particular type of fungus 

present 

2. A relative humidity generally above 70 per cent 

3. Temperatures in the range of 50 to 100 F, with 

some exceptions 

4. Oxygen, usually from air or from food material. 


2 





To determine susceptibility of materials to fungus attack and the effectiveness of control measures, specimens are buried in 
soil inoculated with various fungus strains (left) or inoculated directly, placed in petri dishes with an agar medium and 
stored in an incubator (right) with temperature held constant. 
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Incubator tests of specimens in petri 
dishes containing an agar nutrient, 
held at 85 F for 14 days. Left is an 
untreated paper sample in which the 


The absence of any one ofthese four conditions will 
prevent fungus growth and: consequent attack to elec- 
trical equipment. Basic methods of protection therefore 
are either to exclude air, or more commonly to see 
that materials exposed to spores are not suitable as 
food. This last step may take the direction of coating 
or impregnating “food” materials or substituting ma- 
terials that are not acceptable as food. 

Fungi differ basically from other organisms by de- 
pending on existing organic substances for food. Molds 
contain no chlorophyl such as green plants use to man- 
ufacture their own food, and different types vary con- 
siderably in their food requirements for active growth. 
Common types of fungi therefore can be best classified 
according to the type of food each prefers. 

General types of food are proteinaceous, oils and 
waxes, carbohydrates and synthetic resins. Protein- 
aceous foods include such materials as leather, wool, 
silk, felt, casein glue, protein synthetic fibers and dull 
finish paints. Among oils and waxes that provide suita- 
ble food for some types of mold are animal and vege- 
table fats, greases and lubricants, certain plasticizing 
oils used in plastics, and waterproofing compounds in- 
corporating copper oleate and copper stearate. 

Carbohydrates provide suitable food for the greatest 
variety of molds. Susceptible materials include wood, 
cork, paper and other cellulose products, cotton, cellu- 
lose nitrate lacquer, vinyl chlorides, pectin and lignin. 

Glass surfaces, particularly optical parts such as 
lenses and prisms are sometimes attacked through coat- 
ings on the surface or through cements used to mount 
or cement optical elements. Mold growth produces 
residues which sometimes etch glass surfaces so deep- 
ly as to render the optical systems opaque. 

Some 15 or more different types of molds are of 
common occurrence. Each species has its own particular 
food preferences. Materials which may be affected are 
shown in the accompanying table. 

To utilize food materials, fungi produce enzymes or 
organic catalysts that increase the speed of chemical 
reaction or make the reaction possible without being 
themselves consumed. Enzymes are selective in their 
activity; some function by breaking down complex 
carbohydrates into- simple ones, others break down 
simple carbohydrates releasing energy. Some attack fats 
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fibers are consumed by fungus. Oils 
and greases in leather specimens, cen- 
ter, provide food for fungus growth 
which leaves the leather hard, brittle 


and unserviceable. The same leather, 
right, treated with copper-8-quinolino. 
late during tanning effectively resists 
fungus attack and loss of properties, 


and oils, others proteins. Practically all fungi are ca- 
pable of breaking down carbohydrates, but they may 
be selective as to the type of carbohydrate that pro- 
vides most active growth. It is the enzyme system pres- 
ent in fungi that control the type of material consumed 
as food. 

To grow and reproduce fungi also require a ready 
supply of water. Most types are unable to grow when 
submerged and therefore must obtain their moisture 
from the air. Relative humidity has a marked influence 
on growth, with optimum growth reached above 92 per 
cent for most types. Growth will occur over a range 
between 70 and 100 per cent and spores can survive 
in much dryer atmosphere. 

Oxygen is required for respiration of fungi just as 
in other living organisms. Most types require free oxy- 
gen but some can obtain oxygen from food. 

Mineral salts needed to maintain growth are much 
the same as for vegetation—nitrogen, carbon and phos- 
phorus—but the amounts needed vary with the type. 
Traces of magnesium, iron, postassium and calcium are 
also necessary for abundant reproduction in most 
species. 

Temperatures in the range from 50 to 100 F provide 
conditions for active growth but maximum growth 
usually is between 80 and 85 F. A few types are able 
to grow only when the temperature is high, while some 
others thrive best when the temperature is below 50 F; 
spores can usually withstand both higher and lower 
temperatures than vegetative material, and can rest 
in a dormant state for months at a time. 

Acidity has some effect on growth, most types thriv- 
ing under a pH of 4 to 7, although some species may 
grow under either a higher or lower acidity. Light also 
influences growth and reproduction of many types, 
few will live or grow under long exposure to direct 
sunlight. 

Many fungi are capable of taking all the vitamins 
and other growth substances necessary for normal de- 
velopment from the foods and materials on which they 
grow. Some other types are unable to synthesize nec- 
essary vitamins, and are unable to live unless the en- 
vironment provides them in adequate amounts. 

Many materials of common use in electrical and 
electronic equipment provide suitable food for fungus 
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TABLE |— CLASSES OF MATERIALS DAMAGED 
BY COMMON FUNGUS ORGANISMS 


_ 


Type of Fungus 


Materials Damaged 


Protein- Carbo- Synthetic 
aceous hydrate Resin Glass 

Penicillium luteum x * - 
Aspergillus flavus x 7 ~ 
Aspergillus ustus x x . 
Aspergillus niger x x - 
Myrothecium verrucaria 
Chaetomium globosum 
Memnoniella echinata 


Trichoderma 
Fusarium moniliforme 


Rhizopus nigricans 
Monilia erassa 
Mucor racemosus 


growth. When other necessary conditions are present 
(temperature, humidity and oxygen supply) mold 
propagation consumes susceptible materials. Humidity 
required for mold growth assures that the enlarging 
area of growth is kept moist, producing paths of rela- 
tively low electrical resistance. The mass of the growth 
increases, covers enlarging areas, fills up space, gum- 
ming up mechanisms and bearings. But a more serious 
aspect of the attack is often the corrosive effect of by- 





products of growth—citric, fumaric, oxalic, glucoric, 
carbonic and other organic acids. For example, a steel 
surface provides no food to support fungus growth 
but a painted surface over the steel may provide the 
necessary food and the by-products of the resulting 
growth will corrode the steel. 


Control Measures 


In general either of two different approaches may 
be made to the problem of preventing fungus attack: 
substitute materials that will not provide food, or treat 
the materials with a fungicide. Substitution, of course, 
is not always possible; functional requirements of the 
non-food substitute may not be equal to the material 
it replaces. There are, however, some substitutions that 
may be considered. 

Mineral oils and silicone-base lubricants do not sup- 
port fungus attack and may replace some types of 
greases and oils. Mineral wax may be used instead of 
vegetable wax. Nylon usually is not attacked and might 
be substituted for textile and paper materials. Plastics 
materials without cellulose fillers and with resistant 
plasticizers may provide an answer. Resin-base paints 
may be used instead of lacquers. 

Treatment as a control measure is primarily a method 
of converting a material normally of food into one that 
either stops growth or kills fungus on contact. But to 
be satisfactory as a fungicide, the treatment must not 
be toxic to personnel nor damage the material. For 

(Continued on page 170) 





Fungus Protection for Wire Insulation 


One common source of fungus 
attack is contamination of varnish- 
ed cotton-braid insulation. Such 
materials may, however, be made 
fungus resistant by incorporating 
copper-8-quinolinolate in a suitable 
coating such as cellulose acetate 
butyrate, as shown in the accom- 
panying samples. 

These three groups of specimens 
were identical except for fungicidal 
material added to the coating. In 
the first group the coating contained 
no fungicide; in the second, 5 per 
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cent of salicylanilide was added to 
the clear coating; in the third group 
15 per cent of Cunilate #2137* was 
added. Each group was placed in a 
moisture dish on a dextrose-mineral 
nutrient and inoculated with a spore 
suspension of: chaetomium globo- 
sum, aspergillus terreus, aspergil- 
lus niger and trichoderma viride. 
After incubation for 14 days at 85 
F the three samples appeared as 
shown here. 


* Made by Scientific Oil Compounding Co. 
Inc., Chicago. 





With no treatment the varnished 
insulation was completely covered 
by fungus growth, and the salicyl- 
anilide addition supported consider- 
able growth, particularly of asper- 
gillus niger. But the Cunilate treat- 
ment was free from fungus growth 
and surrounded by zones of inhibi- 
tion. This dispersion of active ma- 
terial from the Cunilate-treated 


sample was effective in permanently 
preventing fungus attack in sur- 
rounding areas, thus giving added 
protection. 


ooo 





Butyrate coating on cotton braid With 5 per cent salicylanilide added -Cunilate addition inhibited fungus 


with no fungicide; heavily attacked. 
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to coating, some growth occurred. 


growth in surrounding area as well. 
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Designing automatic operation into 


hospital sterilizers 


URING the past few years, the need for auto- 
D matically controlled sterilizers manifested itself 

in a substantial demand from the hospitals for 
time-saving apparatus. A large increase in patient turn- 
over in most hospitals has necessitated a more efficient 
routine for all personnel. Since much time must be spent 
in attending a hand-operated sterilizer to insure com- 
plete processing, there seemed a good opportunity to 
streamline this procedure. A development program was 
set up to explore the possibilities in this field. 

First step was a detailed analysis of the problems 
involved in the control of the sterilizing medium, which 
is generally steam, utilized at a pressure of about 19 
psi. Since wet heat has been proven to be the most ef- 
fective microbe killer, the steam is brought into intimate 
contact with the contaminated medical or surgical sup- 
plies. This is done through a combination of valves for 
intake into, and exhaust of, the steam from the steriliz- 
ing chamber. The initial problem was the choice of the 
type of valve to be used with steam. Both the solenoid- 
operated valve and the electric-motor-operated multi- 
port valve were considered. Either type lends itself 
well to electric control. The choice was made on the 
basis of experience. The American Sterilizer Company 
already uses a hand-operated multiport disk valve to 
control steam flow. This valve has been in successful 
operation for several years. The logical step then was 
to motorize an adaptation of this valve. It so happens 
that this arrangement lends itself well to the option of 
complete manual control without additional piping. 

Sterilization routine for every type of hospital sup- 
plies was then listed and simplified as much as possible 
with future requirements held in mind. All supplies were 
reduced to three general classifications—fluids, instru- 
ments and wrapped goods. Using this as a guide, an 
electrical circuit was then worked out to control the 
necessary automatic operations of the valve. Much 
time was spent in the simplification of the circuit and 
examination for possible sources of operational trouble. 
Suggestions from all interested parties were solicited, 
evaluated and coordinated. Then a breadboard model 
was made with material at hand to prove the operation. 
When all working valves for equipment were estab- 
lished, considerable time was spent in acquiring the 
proper electrical components. The quantities involved 
did not permit design of special equipment. From a 
layout and sketches, a working model was made and 
mounted on a sterilizer. From there on the develop- 
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ment resolved itself into a gradual improvement jn 
the layout and in the mechanical details of assembly. 
The time spent in analysis of the problems had proved 
worthwhile in the saving of experimental and design 
effort. 

Operation of this control is quite simple. (See ex- 
panded schematic diagram.) Choose the period of ster- 
ilization by setting the timer. Set the selector switch 
for the exhaust condition desired. Then turn the valve 
handle to “Sterilize.’”” The control now has complete 
charge of the process. Steam enters the chamber from 
the supply main and replaces cold air which escapes 
through a drain line. When the temperature in the 
chamber is high enough a thermostatic trap in the drain 
line closes and a thermostat closes the timer circuit. 
After the “Sterilize” time has run out on the timer, it 
closes the circuit to the valve motor which turns the 
valve to the predetermined exhaust condition. When 
exhausting is complete, the control actuates an alarm 
consisting of a persistent indicator light and buzzer. 
The operator again takes over. The valve must now be 
turned to “off” by hand to stop the alarm signals, In 
that position a cam switch opens the electrical circuit. 
Since the sterilizer door should be opened shortly after 


Hospital _ sterilizer 
with the American 
Sterilizer Com- 
pany’s “Cyclomatic 
Control” mounted 
on top. Appearance 
was one of the de- 
sign objectives; 
note how the stain- 
less steel sidewalls 
of the control hous- 
ing match the stain- 
less steel jacket of 
the sterilizer itself. 
In addition to the 
round model shown 
here, the sterilizer 
also comes in a 
bulk square model 
and a built in wall 
model, each with 
automatic controls. 
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Automatic controls now enter a new field as they provide the answer to the de- 


mand for more dependable and time-saving hospital sterilizers. Control of steam, 


the sterilizing medium, was primary problem. It was met through an ingenious 


design built around a synchronous two-contact repeat-cycle timer and a motor- 


operated multiport valve, plus associated thermostat unit, switches and cams. 


CHARLES 


E. FREESE 


Project Engineer 
American Sterilizer Company 


completion of the cycle, the operator’s presence at the 
machine to turn the valve off by hand is doubly needed. 
The next cycle is then manually initiated by turning 
the valve to “‘Sterilize.”” Manual operation here obviates 
the possibility of a stuck valve due to long periods of 
idleness. Although the control could have been made 
fully automatic with but slight changes in the electrical 
circuit, the added safety features were presumed to be 
more than worth the slight inconvenience to the op- 
erator. 

Heart of the control is a synchronous two-contact 
repeat-cycle timer with a slip clutch to allow setting 
ahead manually for desired periods of sterilization. This 
timer operates in conjunction with a pressure switch 
and cam switches. Reference to the wiring diagram 
will enable the reader to follow the sequence of op- 
eration. Switch No. 1 on the timer (77) actuates the 
valve motor at the end of the “Sterilize’” time to turn 
it to “Exhaust.’”’ When the pressure in the chamber 
reduces to the almost atmospheric, the pressure switch 
actuates either the alarm for the “Fast Exhaust” or 
“Slow Exhaust” position, or the valve motor to ad- 
vance it to the vacuum “Dry” position. Switch No. 2 
on the timer (72) actuates the alarm on the “Dry” 


I'S volts a-C------------------- 


7imer rotor 


Thermo Green light 


switch 


Buzzer 


T=7imer switch 
C=Cam switch 

S= Selector switch 
P=Pressure switch 


Valve motor 





Red light 





Electrical circuit diagram for the hospital sterilizer 
automatic control system. All swiches are shown in dia- 
gram _ in normal position; for nonrest timer only. 
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position besides opening the circuit to the time motor. 
Automatic recycling is available as an optional feature. 
The valve motor is stopped at the proper position by 
virtue of snapswitches in the circuit actuated by a 
cam on the valve shaft. 

A three-circuit four-position selector switch manipu- 
lates the circuit to obtain desired operation of the con- 
trol. On position No. 1, the valve is advanced to the 
“Fast Exhaust” following the sterilizing period, and 
thence to the vacuum “Dry” position, after which the 
alarm operates. Position No. 2 advances the valve to 
“Fast Exhaust.” When exhausting is almost complete 
a pressure switch closes the circuit to the alarm. Posi- 
tion No. 3 advances the valve to the “Slow Exhaust”’ 
port after which the alarm circuit is closed by the pres- 
sure switch when exhausting is almost complete. Posi- 
tion No. 4 opens the electrical circuit for complete 
manual operation. 

Three indicator lights show the position of the valve 
and the progress of the sterilizing cycle. The red light 
shows that the valve is in the “Sterilize” position and 
steam is entering the chamber. The amber light shows 
that the valve is in one of the three exhausting posi- 
tions. A green light shows that the cycle is completed 


Mu/tiport 
Exhaust 


C2— 
ee 


Fast dry 
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exhaust sterilize 


Manual 
operating 
handle 


G 


Expanded schematic diagram showing relation of steri- 
lizer control elements including valve-drive motor, multi- 
port valve, steam supply thermostat and _ sterilizing 
chamber. Note simplicity of functional arrangement. 
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while a buzzer gives an audible signal. Lamps and fuses 
are readily accessible for replacement through a small 
detachable panel at the front of the case. Lamps are 
130-volt candelabra type. Using a lamp of higher 
voltage rating than line voltage results in greater service 
life, and the light is adequate for this application. 

The thermostat which controls the timer during the 
sterilization period is the linear differential-expansion 
type. It is mounted directly in the steam drain line and 
reflects the minimum temperature in the sterilizing 
chamber. In most cases, sterilization is at 250 F; how- 
ever, it must be adjustable for special cases. For this 
reason, it was placed at the front where it is easily 
accessible to the operator. The adjusting knob can be 
removed to prevent tampering by unauthorized persons. 
This was considered important due to the nature of 
the process. 

The valve-drive motor is a universal series-wound 
integral gear-head type rated at 1/50 hp and 17 rpm. 
For its size, this type motor has the highest available 
torque rating; stall current, however, is not appreciably 
higher than no-load full speed current. The motor runs 
only intermittently, so it was feasible to use a slow blow- 
type fuse at or under the rating of the motor for pro- 
tection. Maximum current for the whole control does 
not exceed 0.5 amp. 

Although the service for which this control was de- 
signed is not unusually severe, much care was taken 
to obtain electrical components with an RQ (reliability 
quotient) far in excess of demand. All mechanical parts 
were designed wherever possible to operate over long 
periods without attention. Parts which are in contact 
with steam are made of noncorrosive materials. All steel 
parts are heavily copper- or nickel-plated. In addition, 
parts which are to be polished are chrome-plated. The 
housing side-walls are of stainless steel to match the 
external appearance of the sterilizer jacket. The front 
panel and name plate are of aluminum. All the char- 
acters and instructions for operation of the control are 
printed directly on the plates and finished by the 
Alumilite process. This combination makes a very pleas- 
ing and durable cabinet for the control. Wherever pos- 


Close-up views of sterilizer control unit. Left, front panel 
with selector switches for (a) sterilizing exposure period 
and (b) exhaust condition needed; the cycle-control 
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sible, material to be processed in the company’s plant 
is standard stocked material or standard foundry metal 

The multiport valve body is a brass casting with 4 
finely ground and polished seat. The disk is of molded 
graphite with a flat polished face. This combination 
has a low coefficient of friction and requires no periodic 
lubrication. Some of the parts for this and the standarq 
hand valve are interchangeable. All electrical insulation 
must withstand high humidity and an ambient tempera- 
ture of 130 F without appreciable aging. The sterilizer 
jacket temperature is about 250 F, so much care was 
necessarily taken to keep to a minimum the transmis. 
sion of heat to the control. Manufacturing tolerances 
for all parts were made as liberal as possible consistent 
with good design practice. The number of parts was 
reduced to a minimum by careful planning of the layout, 

Considerable effort was spent in arranging all of 
the electrical devices and pressure gages into one sub- 
assembly. This permits the replacement of this part 
of the control simply by the removal of two mounting 
bolts in the base. Steam to the pressure gages is through 
gasketed ports in mating parts of the base and frame. 
Electrical connections are through a four-way plug 
and socket. The base for the control screws into an 
existing pipe-tapped hole in the sterilizer. This con- 
nection furnishes access to both the jacket and chamber 
steam pressures for the gages. These subassemblies 
will be carried in stock by district offices to facilitate 
replacement where ordinary screwdriver maintenance 
fails to correct a breakdown. 

The multiport valve is mounted to the sterilizer by 
screwing into an existing pipe-tapped hole in the steam 
jacket. This connection also gives access to the steam 
supply. Its shaft extends horizontally toward the front 
of the sterilizer and directly in line with the shaft on 
the control. The two shafts are fastened together 
through a stub shaft and universal joints. This ar- 
rangement permits the conversion of existing sterilizers 
to automatic control. The conversion requires only the 
removal of the old valves and fittings and replacement 
by the new valve and control. A certain amount of re- 
piping is necessary to accommodate the thermostat and 





valve handle (c), indicating lights (d) and steam gages 
(e). Center, unit with panel removed showing facility 
with which components can be replaced; right, rear view 
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new valve. Likewise it permits assembly of new units 
to any sterilizer shell made by this company, since the 
size and spacing of these mounting holes are the same 
for all standard shells. 

Malfunctioning or breakdown of equipment in the 
medical field can have serious consequences since human 
wellbeing hangs in the balance. For that reason, greatest 
care was taken to prevent breakdowns, although no 
equipment can be made absolutely trouble free. To pro- 
vide for emergency operation of the sterilizer by hand, 
it was necessary only to put an overrunning clutch on 
the valve-shaft drive gear. This permits the turning of 
the steam valve clockwise to all positions by hand. 
The selector switch is turned to “Manual” merely to 
open the electrical circuit. This was considered to be 
one of the strongest arguments in favor of a multiport 
disk valve to control steam flow. Manual operation of 
the sterilizer using solenoid valves would require con- 
siderable more piping and equipment. 

Final step in the development of the control was 
made to improve its appearance. A well-known indus- 
trial designer was called in for consultation. It was 
found that the overall dimensions needed little altera- 
tion. The proportions of the housing, base skirt, panel 
and nameplate were carefully balanced to blend with the 
sterilizer shells on which they would be mounted. De- 
sign of the base skirt however was difficult as it must 
fit many sizes of round shells. The best that could be 
done was to standardize on patterns for a few common 
sizes. All others will be made special. This is necessary 
in the light of quantities to be produced. A name for 
the control was chosen and effectively displayed on 
the nameplate. The overall effect was that of reliability, 
beauty and dignity for which we had worked. This was 
accomplished with very little increase in the cost of 
manufacture. The added sales appeal and pride in 
ownership to the customer made this cost more than 
worthwhile. 

Our program for the future development of auto- 
matic control included adaptation of this idea to all 
of our sterilizing equipment where feasible. Large ves- 
sels such as bulk disinfectors, for example, will require 





showing timing motor (a) and 1/50-hp integral gear- 
head motor (b) that controls multiport valve (c). 
(See illustration at top of page for valve construction.) 
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Exploded view showing construction of multiport steam 
valve and associated connections. Valve is mounted to 
sterilizer by screwing into a tapped hole in steam jacket; 
shaft extends toward front of sterilizer where it is 
fastened to control shaft through a stub shaft. 


different performance characteristics. The work of 
held and laboratory testing on the present model will 
be carried on to further improve the performance 
where possible. 

It is hoped that our Cyclomatic control will help to 
free the nurse of some of the drudgery of hospital 
work. It does seem likely that it will save much time 
for the operator as well as ensure complete steriliza- 
tion. In this way it is hoped that medical profession 
will be aided in maintaining its high standard of per- 
formance and increasing its efficiency. oOa0 





High Strength Copper Alloy 


Although many alloys of copper have been developed 
to give wire and strip various tensile strengths, Battelle 
Institute, Columbus, Ohio, is the first to develop a cop- 
per-silver alloy that has a tensile strength of 170,000 psi 
and a conductivity of 70 per cent IACS. Silver content 
is 6% per cent. It was developed for the Signal Corps 
to replace standard field wire made up of four strands 
of copper and three of steel, the copper carrying most 
of the current and steel giving needed strength. How- 
ever, the use of these two dissimilar metals in a cable 
causes trouble both in production and in splicing in the 
field. Cable made of this new alloy may span greater 
distances between supports without breaking, is more 
easily spliced and has higher conductivity than the cop- 
per-steel cable. In strip form there are possible appli- 
cations wherever a combination of strength, elastic limit, 
and electrical or heat conductivity is needed. ooo 
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—— TRENDS AND 


Testing Induction Motor Rotors 


Measuring conductivity of rotor bars offers 
a rapid low-cost production test method for 
squirrel cage motors. 


HENRY E. WEBKING 
Test Engineer 
Delco Products, Div. of General Motors Corporation 


NE of the difficulties encountered in the produc- 
tion of squirrel-cage induction motors is that of 
determining the conductivity of the rotors before 
assembly. This problem is especially imposing in the 
production of die-cast rotors where defects due to cast- 
ing may lower the rotor conductivity below the limit 
for proper operation. Such defects are more common 
in rotors having a large stackup but are also occa- 
sionally present even in fractional horsepower rotors. 
When copper-bar rotors have the bars injected by 
machine, burrs or misalignment of laminations some- 
times stop one or more bars before they are through the 
rotor. Consequently these rotors are sometimes assem- 
bled with open bars. Another cause of low conductivity 
in copper-bar rotors arises from welding the bars to the 
end rings. Even though the ends of bars are covered 
with weld, occasionally one or more bars fail to fuse 
properly with the weld and a high-resistance contact 
results. If these defective rotors are not checked before 
being built into motors, they have to be torn down and 
rebuilt. Cost involved in building up and tearing down 
a motor and in machining and fitting a defective rotor 
with a shaft is quite large in comparison to the overall 
cost of the motor. Consequently, the small expense per 
motor involved in testing all rotors before they are 
machined or fitted with a shaft can be justified, pro- 
vided that a simple inexpensive process can be used. 
Several common methods for checking conductivity 
of squirrel-cage rotors are in use. Probably the most 
common is the growler check, which has the dis- 
















Fig. 1—Rotor tester to check conductivity of each bar 

employs a bar magnet wound with a pickup coil, an 

oscilloscope and a drive motor to rotate the rotor. Trace 

on the screen of the oscilloscope indicates one peak for 
each bar in the rotor. 


advantage of showing up only bars which are effectively 
open. This method is also slow and does not lend itself 
to production testing. Most of the other common 
methods employ a bridge or balance arrangement in 
which two oblong pickup coils are set close to the 
rotor each one being parallel to and lined up with a 
rotor bar. These coils are then connected in series 
opposition with an ammeter in the circuit. When an 
alternating flux is impressed on the rotor, a voltage 


Fig. 2—For a perfect rotor (a) the 
height of the peaks are equal. Ro- 
tor in (b) has 36 copper bars and 
two brass bars; (c) one open bar; 
(d) three open bars; and (e) with 
18 bars of low conductivity. 
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_——————— NEW DEVELOPMENTS, 
TRANSIENTS 


induced in each pickup coil is dependent upon conduc- 
tivity of the particular bar next to the coil. Conse- 
quently, if conductivities of the two bars opposite the 
coils are not equal, unequal voltages will be induced in 
the coils and a current will flow giving an indication on 
the ammeter. For a complete check the rotor is turned 
slowly and indications on the ammeter are noted. 

With a new method for checking rotor conductivity, 
speed and simplicity are combined. This method de- 
veloped by Delco Products offers a means for com- 
paring relative conductivities of all rotor bars at a 
glance. For this test, a bar magnet (either a perma- 
nent magnet or a d-c magnet) wound with a pickup 
coil is clamped near the rotor surface, with the bar 
magnet perpendicular to the rotor shaft. When the 
rotor is revolved each slot passes under the magnet, and 
the reluctance of the magnetic path changes giving a 
change in flux which in turn induces a voltage in the 
pickup coil. With a short circuited bar in the slot, the 
flux change is less' due to the damping effect of the bar 
and induced voltage in the pickup coil is less. 

By connecting the: pickup coil to an oscilloscope as 
shown in Fig. 1, and synchronizing the sweep with the 
speed of the rotor (about 900 rpm), trace on the screen 
shows one peak for every rotor slot as the motor re- 
volves. Heights of these peaks are an indication of the 
resistivity of the bars. Fig. 2 (a) shows trace obtained 
on a nearly perfect die-cast rotor. All peaks being of 











Hot Lunch Kit 


To stop the noon-day rush for hot lunches, Electrolunch 
Co., Inc., of Algonac, Mich., has developed an electrically 
heated aluminum lunch kit. Space for heating a beverage 
and two hot dishes is insulated from a cold compartment. 
Lunch kit is 12 in. long and 6 in. wide, has a coil-type 
110-volt element rated at 380 watts, mounted on a plate 
4 x 6 in. with Cermac insulators. Thermostatically con- 
trolled, it will heat to 140 F in 15 min. Ld toe 
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Testing Induction Motor Rotors 
Redesigned Fluorescent Starter 
Resistance Welding of Aluminum 
Automatic Weighing Control 
Hot Lunch Kit 
Conductive Laminates 
Zirconium Are Lamp 
UHF Converter for TV Receivers 
Textile Machinery Modernization 
Optical Interference Films 
Krypton and Xenon 
Plastics Definitions 
Isotope Thickness Gage 


And other new ideas and 
developments of interest. 


the same height indicates that the bars are all of essen- 
tially equal conductivity. Trace shown at (b) was 
taken on a copper-bar rotor with 36 copper bars and 
two brass bars. Transient effect near each of the brass 
bar indications was caused by high inductance of the 
pickup coil and the fact that the end of the bar magnet 
was somewhat thicker than the tooth width of the 
rotor. At (c) and (d) traces were taken on copper- 
bar rotors with one and three open bars respectively. 

Trace (e) shows a large die-cast rotor cast with im- 
proper gating. There are 18 bars of low conductivity, 
some of which are essentially open. In this particular 
case locations of the bad bars were marked using the 
synchronizing pulse from the driving machine as a ref- 
erence point. Turning down the rotor on a lathe re- 
vealed that marked bars were of high porosity and as 
closely as could be judged the degree of porosity was 
correctly shown by the height of the peaks. 

Advantages of this method of rotor testing are: 
(1) Rotor may be checked before it is machined, fitted 
with a shaft, or built into a motor; (2) a different setup 
is not required for rotors of different size and skew— 
the same setup may be used for all rotors except for 
limitations of the driving assembly; (3) there are no 
delicate adjustments to be made as with the a-c balance 
methods where both coils must be adjusted for equal 
air-gap and correct skew; (4) a visual indication is 
obtained which shows instantaneously whether or not 
the rotor has any bars of low conductivity. 

One of the easiest setups for this type of test may 
be made with a lathe using self-centering, spring-loaded 
chucks. The bar magnet can be held in the tool clamp 
and adjusted in or out of the various size rotors. To 
synchronize the oscilloscope sweep with the rotor 
speed, a small bar magnet may be welded to the lathe 
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frame in such a position that a small piece of iron 
fastened to the lathe chuck, perpendicular to the shaft, 
will pass in front of the magnet once each revolution. 
A pickup coil mounted over the magnet will then give 
one synchronizing pulse for every rotor revolution. 


ENTS 


For production testing of small rotors of the same 
dimensions, a spring-loaded, expandable shaft driven 
by an induction motor may be used instead of a lathe. 
Such a setup lends itself to very rapid production 
checking. oOo0 


Redesigned Fluorescent Starter 


Faced with space limitations, redesign of 
starter increased performance and lowered 
labor costs 60 per cent. 


IRVIN S. JACOBSEN 
Chief Engineer 
Industrial Electronics Corporation 


UNCTION of a starter in a fluorescent lamp cir- 

cuit is that of an automatic switch; at closure it 
completes a metallic circuit through lamp electrodes 
allowing them to preheat by passage of line current to 
electron-emissive temperatures. After a pre-determined 
time it breaks this circuit causing a transient high 
voltage to be imposed between lamp electrodes. In a 
good lamp an arc will strike between lamp ends and 
starter will “drop out” electrically as the ballast limits 
the voltage imposed upon its terminals. However, in 
the event that the lamp will not sustain an arc due to 
loss of emissive material from its electrodes, conven- 
tional starters will continue to attempt to start such a 
lamp which results in a blinking or flashing lamp. 

Considerable thought and engineering time have been 
given to the problem of removing such “de-activated” 
lamps from the circuit electrically until they can be 
physically removed and replaced by new lamps. A 
number of patents have been issued for “safety cir- 
cuits” to accomplish this purpose. Standardization of 
starter size to a cylinder 0.750 in. by 1.250 in. imposes 
limitations upon choice of methods resulting in the use 
of thermostatic metals and heating elements almost 
exclusively. 

One of the best known devices of this class is the 
“manual reset” starter, which employs a series heating 
element, a spring, and a bimetallic latch to break the 
circuit after a prolonged starting effort. A safety cir- 
cuit of a wider field of application, particularly where 
access to lamps is difficult, is the “fully automatic 
starter.” Such starters can be reset simply by manipu- 
lation of line switch. One of the earliest patents in this 
field is shown in Fig. 1. A low resistance series heater, 
a U-shaped bimetal, and a pair of contacts complete 
the circuit to the glow switch. A normally open by- 
pass containing a carbon resistor placed in proximity to 
the bimetal is also used in the assembly. 

During a starting effort of long duration, heat accu- 
mulates in the low resistance. Transmission of this heat 
to the bimetal arm causes it to deflect, opening glow 
switch circuit and closing the normally open by-pass. 
Heat developed in this by-pass resistor (generally on 
the order of 1 watt) maintains the arm in a deflected 
position, until lamp is removed or line switch is opened. 


Then bimetal will reset itself to its original position as 
resistor cools. 

While this device has the advantage of drawing no 
current while the lamp is lighted, a number of draw- 
backs from the standpoint of performance and produc- 
tion practice are present. Initial preset tension in the 
bimetal member must be sufficient to resist a reason- 
ably high ambient temperature. On the other hand, the 
high resistance (starting as it does from a condition of 
zero heat) must develop heat quickly enough to offset 
this pressure completely. Critical nature of this initial 
setting, maintenance of contact spacing and heat transfer 
relationships between the parts constitute the larger part 
of manufacturing difficulties. A physical embodiment 
of the patent, and the assembly sequence starting with 
a Bakelite panel, is illustrated at the left in Fig. 2. 
Including parts sub-assembly, there are sixteen opera- 
tions involved up to the point where unit is ready to be 
placed in its can. Seven points are soldered in hand 
operations. 

A redesign was made for the purpose of developing 
a circuit and assembly to cut production costs and in- 


Flourescent tube 
Glow switch 


Flourescent tube 


Glow switch 


Fig. 1—Former design of automatic starter (top) had a 
number of drawbacks from standpoint of performance 
and production; setting of the tension in the bimetal was 
very critical. In redesign (below) a second thermostat arm 
was added eliminating time to deflect and amount of 
deflection as factors in performance. 
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performance. Improvements 


in appearance, 
workmanship, and a decrease in hand operations were 
to be made wherever possible, consistent with a manu- 


crease 


facturing cost that would be within reason. The 
number of practicable designs were curtailed by the 
number of patents in the field. A variant of the exist- 
ing device employing a second thermostatic arm, as 
shown below in Fig. 1, presented the best theoretical 
possibilities. Here heat accumulating in a Nichrome 
coil due to a prolonged starting effort is transmitted to 
the bimetals by a connecting strap. Normally open 
contact closes bringing the high resistance heater into 
the circuit before glow switch contacts open. Neither 
the amount of deflection of the latter nor the speed 
with which it takes place have any influence on per- 
formance since the second circuit has already been 
established. 

In its mechanical design the bimetal arm in the nor- 
mally closed circuit is a straight strip clamped to the 
panel by means of eyelets. A silver rivet on the free 
end bears on a flat panel contact. Amount of offset 
produced by the height of rivet and thickness of the 
panel contact provides initial preset pressure. Starter 
can be made to work in any known ambient tempera- 
ture by selection of these values. In spite of its appar- 
ently greater complexity the new design has one less 
kind of part than its predecessor. Bimetal strips are 
identical except for deflection direction. Panel contacts 
are duplicate pieces mounted on opposite sides. Panel 
support brackets, made from the same die, are set at an 
angle to the plane of base contacts in order that full can 
diameter could be used for panel width. 

Manufacturing operation sequence is shown at right 
in Fig. 2. Entire assembly is completed in seven opera- 
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Fig. 2 (Left)—Twelve manual operations and seven 

solder joints were required to manufacture the starter 

before redesigning. (Right )—After redesigning the oper- 

ations were reduced to seven and the number of solder 

joints to four resulting in lower cost assembly along with 
increased performance. 


tions including those necessary to sub-assembly. Main 
operation is carried out on one eyelet machine with a 
double anvil slide. Here parts are held in a jig with one 
eyelet being set at a time. Second anvil is moved into 
position against a stop to position parts for next eyelet. 

A choice was made between an extra solder joint 
and eyelet size at the point where the carbon resistor 
wire passes through the panel bracket. A larger eyelet 


would permit soldering of this wire and that of the ° 


glow switch in a single operation. Provision of another 
eyesetting machine and extra handling involved was 


leemed to have no advantage since solder points are 


close together. Nichrome wire connections made by 
eyelets are generally more satisfactory than rosin core 
solder joints. It is to be noted that the number of 
joints made by soldering has been reduced from seven 
to four. Another feature of the design is imbedding 
the heater coil in the metal strap which holds resistor 
and bimetals in place. In addition to providing a simple 
method of handling coil and ceramic jacket, it provides 
considerable mass which should maintain the bimetal 
deflected as the carbon resistor heats. 

Time studies indicate a reduction in number of 
operator minutes per piece to a value of 40 per cent of 
that previously required, and substantial saving in 
assembly cost more than offsets increased material cost. 
In performance, results have been equally gratifying. 
Characteristics of ten successively made starters using 
production parts and equipment are shown in the ac- 
companying table. Using the force-temperature char- 
acteristic of the selected bimetal, and assuming that the 
attained pressure with the bimetal restrained is equiva- 
lent to a nullification of the same pressure by tempera- 
ture change, the design center for the length used is 
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7.5 gm. High ambient temperature up to which the 
contacts can be expected to remain closed is 160 F. 
Cycling test shown in the table consisted of a com- 
plete series of operations—starting, opening the cir- 
cuit, cooling and resetting. Each starter in the table 
was cycled for 100 times before retesting. Change in 
operating time while very slight was due to partial de- 
struction of silver contacts by arcing. High ambient 
temperatures were somewhat above the design center 
and can be attributed to conduction of heat away from 
bimetal arms by connections to contacts. In low 
ambient temperature tests each starter was immersed in 
melting ice; all operated satisfactorily without showing 
a tendency to re-cycle. In general, on the basis of these 
tests, it is believed that the starter as redesigned meets 
all requirements previously outlined. oOo0 


eee eras oa 
PERFORMANCE CHARACTERISTICS 
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a. — 
gm . after cycling 
oe ; a 
7.3 . 21.0 
7.1 J 22.9 
8.0 ° 24.9 
7.6 - 20.5 
7.0 . 21.1 
7.9 d 22.8 
7.4 ’ 19.0 
8.1 . 24.3 


7.6 : 21.3 


Operating Ambient 


tem perature, 
deg F 


Resistance Welding of Aluminum 


Electrode life is increased and tip pickup 
reduced ‘by controlling the build up of 
initial current in a spot weld. 


IVAR W. JOHNSON 


Schenectady Works Laboratory 
General Electric Company 


POT WELDING of aluminum and magnesium is 
one of the most difficult production jobs involving 
resistance welding and one serious problem encoun- 
tered is the relatively short electrode-tip life resulting 
from pickup. Three factors are present: (1) Electrode- 
tip life is a function of tip pickup or deposition of alumi- 
num or magnesium on the tip rather than deformation of 
the tip as is the case when spot welding ferrous materials. 
(2) Pickup starts from the very first spot and gets 
progressively worse. (3) Initial application of the cur- 
rent to a spot weld may have a decided effect upon ob- 
taining satisfactory welds. Where wave shape is readily 
controlled, as it may be with capacity-stored energy 
equipment, it has been demonstrated that the wave 
shape affects the welding characteristics. 

A study of the effect of initial application of current 
upon electrode-tip life was made by General Electric. 
Tests were made varying the envelope of the current of 
a standard 60-cycle spot welder, during the first few 
cycles of a spot weld. As a result of the tests an acces- 
sory called a slope control for.controlling (sloping) the 
envelope was developed for either synchronous or non- 
synchronous resistance welding: machines of the single 
phase type. This control shown in Fig. 1 is in effect 
a variable resistor in series with the heat control poten- 
tiometer. Variation of resistance is obtained by varying 
the bias voltage of two GL-502A thyratrons connected 
in inverse parallel. Fig. 3 shows the circuit of the slope 
control. At the beginning of “weld time” a control relay 
in the slope control is energized and starts an electronic 
timing circuit which varies the resistance in series with 
the heat control. Anode voltage on these tubes is deter- 
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mined by the setting of the main heat-control dial on the 
welding control; the cathode voltage is determined by 
the setting of the starting-heat potentiometer P2 on the 
slope control. 

Grids of the thyratron tubes are supplied with com- 
bination a-c and d-c bias voltages. A-c bias voltages are 
supplied by the transformer windings T253 and T2S4 
in series with the grid resistors 11R and 21R and lag 
their respective anode voltages by 90 deg. D-c bias volt- 
ages are supplied by transformer windings T2S7 and 
T2S2 in series with metallic rectifiers. Relay 1CR be- 


Fig. 1—Starting 
and number of cycles to 
reach final current are 
the two adjustable factors 
in this accessory control 
for synchronous or non 
synchronous spot welders. 


current 


Fig. 2—Slope control fune- 
tions as a variable. resistor 
placed in series with heat 
control rheostat in stand- 
ard welding control panel. 
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slotted screws. 


»e-and you can say that of any vac 
built with American Phillips Screws 


aN Od LETC No scarred parts, no slashed hands, no floors 


littered by fumbled screws. For when an American Phillips Screw is put 
on the point of its 4-winged driver ... then they become one straightline unit 
until the recessed screwhead is turned up flush and tight . . . the first time, 
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American Phillips Screws always cost least to use. 






AMERICAN 
PHILLIPS sow 


Monel, Everdur (sili- 
Ag con bronze) 


So remember, from both viewpoints . . . production and sales... 


AMERICAN SCREW COMPANY, PROVIDENCE 1, RHODE ISLAND 
Chicago Ii: 589 E. Illinois St. Norristown, Pa. Detroit 2: 502 Stephenson Building 
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ALL METALS: Steel, 
Brass, Bronze, Stain- 
less Steel, Aluminum, 
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Table I—Welding Procedures and Weld 


Weld Slope 
strength, length, 
cycles 


Mate- 


rial Ib 
24ST 350 4 
24ST 550 
24ST A 1000 
24ST 
52S 


900 


comes energized when weld starts and determines direc- 
tion of the a-c voltages applied to the grids of the 
tubes. Setting of potentiometer P/ in the rectifier cir- 
cuit determines the number of cycles required for the 
d-c bias voltages to become sufficiently positive to cause 
the tubes to fire full on. 

Switch SW 1 is provided so that slope control may be 
switched out of the circuit. When the slope control is 
cut out of the circuit, it is replaced by a resistor which 
produces the same voltage drop as the slope control with 
the tubes firing full on. By providing the desirable re- 
finement of a gradual increase iu welding current at the 
beginning of the weld, the control materially reduces 
tip pickup in spot welding. Consequently, more welds 
can be made before electrodes must be redressed. 

In laboratory tests, 24ST aluminum in four thick- 
nesses, 0.025, 0.040, 0.064 and 0.081 in. and 52S alum- 
inum 0.062 in. thick were welded. Two press-type, air- 
operated spot welders with synchronous precision elec- 
tronic controls were used. One with a low inertia head 
and an airlock on the ram, rated at 150 kva was used on 


0.025, 0.040, and 0.064 in. 24ST. The other, a 300-kva 
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Table Il—Electrode Life Tests on 24 ST Alelad 


Number of spot welds before sticking 
occurred 


Without slope control | 


0.025 15 
0.040 25 
0.064 41 
0.081 85 


Material thickness 
With slope contro} 


* Tests discontinued before sticking occurred. 


high-inertia head, was used on the 0.081 in. 24ST and 
0.062 in. 52S aluminum. Electrodes used were RWMA 
class I of the cadmium-silicon-copper type with a 3-in. 
dome radius. Resistance measured approximately 5 to 
10 microhms. Welding procedures as shown in Table I 
were established which produced welds whose strengths 
were equal to or greater than those called for in the 
AN-W-30 specifications. To obtain comparable welds 
without the slope control the same procedures were used 
except the weld time was reduced two cycles. 

To establish some criterion by which the pickup could 
be measured a test run was continued until the first in- 
dication of sticking. The number of spots before stick- 
ing occurred with and without slope control are indicated 
in Table II. Sticking evidenced itself by the work fol- 
lowing up with the upper electrode or by requiring the 
slightest prying to move it on the lower electrode. Speci- 
mens used were only 4 in. square and therefore sticking 
did not have to be severe to become apparent. On the 
0.081 in. material there was no visible change on either 
work or electrodes between the 1000th and 1700th spot 
and the tests were discontinued believing that the test 


Fig. 3—Variation in resist- 
ance is obtained by varying 
the bias voltage of two GL- 
502A thyratrons connected in 
inverse parallel. 
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Fig, 4—ZIn current-force trace without slope control (top) 

the current reaches maximum value instantaneously 

whereas with the slope control (bottom) the envelope is 
varied the first few cycles, reducing tip pickup. 


could go on indefinitely as far as pickup was concerned. 
Electrode tip life on the 0.062 in. 52S aluminum was 
450 spots with slope control and only 60 spots without it. 

To establish current densities and unit pressures as 
weld progressed, the electrode imprint on the work was 
studied along with the oscillographic trace of the current 
and force. Data in Table III were taken on 0.032 in. 52S 
aluminum using domed electrodes with 400 lbs pressure 
and 22,000 amps. Imprint of the electrodes on the work 
without application of current measured 0.080 in. in 
diam. Current densities and unit force were calculated 
from the actual current and force traces given in Fig. 4. 


P TRANSILIENY, 


Table 1'1—Surface Imprint Caused by Elee. 
trodes on 0.032 in. 52S Aluminum 


Without Stope Control 
Diam. Current Unit Current 
ofim- density, force, density, 
Time, print, ee ’ amps 
cycles in. ot in. sq in, 
1 770, 000 
770,000 
700,000 
700,000 
700,000 
700,000 


It is generally agreed that the heat developed between 
the work and electrodes is directly proportional to the 
current density at this point and also that this heat js 
inversely proportional to the unit pressure. Deposition 
of aluminum on the electrodes is directly proportional 
to the temperature at the point of contact of the elec. 
trodes and the work. When the initial current is not 
suppressed the current density is considerably higher at 
the start than after the electrodes have finally seated 
themselves and the weld begins to grow. This is clearly 
shown in Table III. With slope control the current 
density during the first cycle is roughly one-third that 
shown without slope control. Conversely, the unit force 
is higher with slope control. Thus, temperature at the 
point of contact between electrodes and work is consider- 
ably lower when using slope control, and aluminum pick- 
up on electrodes is greatly reduced. Data in Table II 
shows that from 20 to 25 times the number of welds 
can be made with slope control. 

Some preliminary tests have been made on the pro- 
jection welding of steel using the slope control. These 
tests demonstrated that projection welds can be made 
without any of the customary expulsion at the start of 
the weld. This tends to produce sounder welds. It is be- 
lieved that the slope control will enhance the consistency 
of multiple projection welding. ooo 


Design of Zirconium Are Lamp 


Investigation of electronic action in earlier 
enclosed are lamps led to the development of 
a zirconium open air concentrated-arc lamp. 


W. D. BUCKINGHAM 
Assistant to Electronics Research Engineer 
The Western Union Telegraph Company 


ONCENTRATED-ARC lamps consisting of a 
fixed zirconium cathode and an anode sealed in a 
glass bulb filled with an inert gas were developed dur- 
ing the war. Cathode consists of a tube of tantalum or 
some metal with a high melting point filled with zir- 
conium oxide; anode is a simple metal plate with suff- 
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cient radiating surface to limit its temperature. 

When an arc is struck from the anode to the metallic 
side wall of the cathode tube, the zirconium oxide which 
is an insulator at normal temperatures is heated to a 
temperature where the oxide becomes electrically con- 
ductive. Arc then transfers to the oxide; and under the 
intense ionic bombardment of the arc the surface layer 
of oxide is reduced to zirconium metal and oxygen form- 
ing a film of metallic zirconium. This pool or zirconium 
is a circular spot of light, sharply defined and uniformly 
brilliant. 

Having been formed once during manufacture, the 
film of zirconium metal remains on the cathode. On 
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subsequent starts the arc establishes between anode and 
zirconium instantly and directly. In early experiments 
it was noted that the brightness of the arc dropped 
sharply during the first few minutes following the initial 
forming operation. By the end of the first hour of opera- 
tion the brightness stabilized at a value less than one- 
half of its initial brightness. 

Decrease in brightness and light output was thought 
to be due to a thickening of the zirconium-metal film 
which forms on the surface of the cathode: When first 
formed the thin film conducts little heat to the metal 
side walls but with continued operation more zirconium 
metal was produced and more heat was conducted away 
lowering the brightness. Growth of the metal film is due 
to a loss of oxygen to the hot molybdenum of the anode 
which forms molybdenum oxide and destroys the equi- 
librium of the oxidation-reduction process of the zir- 
conium oxide. 

As a test of this theory, a few lamps were constructed 
in which the metal parts that became hot during operation 
were made of platinum. These lamps maintained their 
initial brightness. From this experiment it seemed reas- 
onable that these electrodes could not only be operated 
in open air, but the brightness increased also. Further 
experimentation also proved that the lamps could be 
operated on alternating current if they were made with 
two zirconium-oxide electrodes ; and that the fumes from 
the lamp were not toxic. 

Ina search to find a metal to replace the platinum used 
in the experimental lamps, nickel was found to be suitable. 
Zirconium oxide, used as a filler for the first electrodes, 
worked well but had two major defects: (1) Zirconium 
oxide is a non-conductor at room temperatures and (2) 
plain zirconium oxide does not bond too well to the outer 
tube. Powdered nickel along with certain other materials 
to act somewhat as catalysts when mixed with powdered 


Fig. 1—Normally when the zirconium electrodes are 

placed at right angles the arc tends to concentrate on the 

edges where closest together thus obscuring the light. 

Differential magnetic arc control developed for this lamp 

uses the arc current and arc voltage in the windings to 
keep the arc in correct position. 
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Fig. 2 — Operating from 
55 volts and 18 amps ae 


this arc lamp uses sirconi. 
um electrodes and q differ. 
ential magnetic are control 
to produce a light Output 
of 20,000 lumens, 


zirconium and sintered into the metal tube serves the 
purpose since the mixture is a fairly good conductor and 
bonds well to the tube. Mixture used at present has 87 
per cent zirconium, 8.7 per cent nickel and 4.3 per cent 
other materials; however, composition does not seem 
critical. 

When operating on d-c one zirconium electrode is used 
and the anode is copper. On a-c two sintered electrodes 
are used. Two equally brilliant sources are formed and, 
according to light requirements, both spots may be used 
(double output) or one may be obscured for a single 
source. 

In early work with the lamp, electrodes were mounted 
end-to-end and were rotated during operation at about 
one rpm. However, for compact optical systems using 
lenses, it would be advantageous if the electrodes could 
be placed at right angles. When this was tried, the arc 
tended to concentrate on the edges of the electrodes where 
they were nearest together; the two luminous disks in- 
clined themselves at an angle of 45 deg with the axis of 
the electrodes and little light reached the lenses. 

A suitable solution to the problem was found in a 
magnetic control system shown in Fig. 1 which employs 
a differentially-wound electromagnet mounted at right 
angles to the two electrodes and on a line which bisects 
the angle between them. One winding of this coil is 
connected in series with the electrodes producing a 
magnetic field effect proportional to the current being 
drawn. It is poled so that the are stream is deflected 
outward and away from the electromagnet by reaction 
with the magnetic field. A second winding on the same 
iron core is connected across the two electrodes resulting 
in a field proportional to the voltage across the arc. It is 
poled to pull the arc in toward the electromagnet. 

In operation the field of one coil tends to neutralize the 
other when the arc stream is in correct position. If the 
arc tends to shorten, voltage-coil field is weakened and 
current-coil field strengthened forcing the arc to become 
longer. When the arc stream tends to lengthen, the 
opposite takes place. Thus the arc stream is under con 
stant automatic control. A small permanent magnet 1s 

(Continued on page 180) 
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in full width rolls, in tapes 
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Write for data 

sheet. 
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Materials, Equipment, 


Electrical and Mechanical Parts, Finishes 


MOTOR WITH INTEGRAL CLUTCH 


Synchronous motor with a differential clutch mechanism 
is designed to meet needs of many timing, recording, indi- 
cating and switching applications requiring an accurate 
reset operation. Type SXC motor produces 30 oz-in. of 
torque at 1 rpm. Clutch unit consists of a differential inter- 
nal-tooth planetary gear system with sun gear directly 
coupled to motor and planet gears to output. When locked 
by energizing an electromagnet, internal gear causes motor 
to drive output shaft; when deenergized, internal gear’ is 


° 


released breaking the coupling. Positive action is assured 
with no slipping or wear. Magnet engages internal gear 
from 4:1 step-off and reduces clutch force by % of normal 
direct-engaging force. Small in size, it measures approxi- 
mately 2-1/16 x 3 in; 39 output speeds from 15 to % rpm. 
Also furnished with reverse clutch that engages when mag- 
net is deenergized. The R. W. Cramer Co., Inc., River St., 
Centerbrook, Conn. 


MIDGET MAGNETIC RELAYS 


Multi-pole small magnetic relays are designed for gen- 
eral and special purpose control use such as traffic signal, 
machine tool, alarm and heater. Standard 2- or 3-pole 


double throw relays have molded phenolic insulating bases, 
screw terminals for front connection and heavy silver-to- 
silver contacts. Leads from movable leaf-spring contact 
fingers to terminals are insulated with fiberglass tubing. 
Coils are available for operation on all standard voltage 
and frequencies up to 115 volts a-c or d-c. Non-inductive 
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ratings for normally open and normally closed contaets: 
10 amp, 24 volts d-c or 115 volts 60 cycle a-c. On special 
order, plug-in type bases can be supplied. Ward Leonas 

Electric Co., 34 South St., Mt. Vernon, N. Y. 


PUSH-PULL SELECTOR SWITCHES 


Single master switch control with push-pull operation 
may have eight to 16 positions on a single dial. Pulling the 
handle in the selected position closes circuits and pushing 
opens them. Applicable on two-speed reversible lathes, ante 
matic plastics presses, cylindrical grinders and control pans 
els. Rotation without pushing handle is possible where sug 
cessive control circuits may be picked up or dropped withom 


shutting down; cams may be cut to delay, speed close, or 
hold on between positions of rotation. Cam sections are rated 
at 30 or 60 amp per circuit. Industrial Control Div., The 
Arrow-Hart & Hegeman Electric Co., 103 Hawthorn St, 
Hartford 6, Conn. 


SNAP-ACTION THERMOSTAT 


Fixed-temperature snap-action thermostats have enclosed 
contacts and are suitable for control of unit and space 
heaters, small water heaters and other products requiring 
non-adjustable heat controls. Thermostats operate by a 
calibrated snap-acting disk mounted externally on base; 


eliminates center-toggle mechanisms, magnets or compli- 
cated parts. Klixon (Type C4370) can be mounted in 
recessed wells, in castings, on flat surfaces or sheet metal 
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Chicago Molded Plastics — of course! 


Here is beauty and utility to satisfy the 
most discriminating. It’s the handsome 
new Motorola Model 7VT2 table re- 
ceiver...a rare combination of genuine 
beauty and top flight performance at a 
remarkably low price. It is Motorola’s 
answer to television for the mass market. 
One of the major factors in making 
possible this remarkable achievement ts 
the utilization of Chicago Molded Plas- 
tics for the cabinet, resulting in dur- 
ability and exceptional beauty as well as 
in important economies in furst cost. 


* 
The pleasing design of this cabinet, 
carried out in rich mahogany or lus- 
trous ebony material with gleaming 
gold trim, provides instant eye- 
appeal. It’s solid and sturdy, too, with 
extra thick walls and reinforcing ribs. 
Though it measures 9” x 16” x 1612", 
it weighs only 9 Ibs. As a result, the 
entire unit weighs a mere 2512 Ibs. 


It is compression molded in one piece 
in a single operation ready for fast, 
low cost assembly with no applied 
finish required. 


Motorola is just one of hundreds of 
industrial leaders who look to Chi- 
cago Molded as their primary source 
of supply. And for good reason. Chi- 
cago Molded offers a complete service 
... unbiased recommendations. .. and 
undivided responsibility for the en- 
tire job. 

Whether your job calls for compres- 
sion, injection or plunger molding, 
we have ample facilities for all three 
methods of production. We operate 
one of the best equipped mold-mak- 
ing departments in the industry. Our 
equipment includes the most modern 
presses in every needed size and type 
for maximum efficiency and economy. 
And ... of utmost importance . . . this 
service is backed by more than 


thirty years experience in plastics, 


These are facts worth considering. 
That’s why we suggest you discuss 
your plans with a Chicago Molded 
engineer. Just write or phone. There’s 
no obligation. 


CHICAGO 


MOLDED 


PRODUCTS 
oto) -TTe) YN i lo) 


1024 N. Kolmar Ave., Chicago 51, Ill. 


Representatives in principal 
industrial centers 


COMPRESSION, INJECTION AND PLUNGER MOLDING OF ALL PLASTIC MATERIALS 
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DO YOU KNOW? 


—that a PILOT LIGHT 
CAN IMPROVE YOUR PRODUCT 


. « .add attraction—safety—service ? 


— what lamp fo use 
— how to use it 

— what it will do 
— what it will cost 


THIS MAY BE THE ONE 
Designed for low cost NE-51 Neon 
@ Built-in Resistor @ Patented 
@ U/L Listed @ Rugged 


Catalogue Number 521308 — 997 
for 110 or 220 volts. 


SAMPLES 
for design purpose 
NO CHARGE 


NE Wi tanpscon’ OF PILOT LIGHTS.” 


Write us on your design problems. 


Foremost Manufacturer of Pilot Lights 


The DIAL LIGHT COMPANY 


of AMERICA 
900 BROADWAY, NEW YORK 3, N. Y. 


TACKLE TIME DELAY 


wir AGASTAT revav 


For information and literature on standard 
and special types, address Agastat Division. 


AGA 


AGA AGA AGA AGA 
UT 
AIRPORT AGALOY 


STUASONITE a aorsa AGASTAT 


sICuTinec Teme Oetav 


LIGHTING REFLECTORS SQuipmant 


AMERICAN GAS ACCUMULATOR COMPANY 
1027. Newark Avenue, Elizabeth 3, New Jersey 





enclosures with top or bottom mounting flange or shoulder 
mountings. Supplied with various temperature differentials 
in settings from -10 to +550 F. Manual reset type which 
opens at desired temperature and remains open until Teset 
manually is also available. Listed with UL, ther 

are rated at %4 hp, 120-240 volts a-c; pilot rating at 125 
volt-amp, 120-240 velts a-c. Spencer Thermostat Diy, of 
Metals and Controls Corp., Attleboro, Mass. 


LONG-SCALE PANEL INSTRUMENTS 


Internal-pivot long-seale 
panel instruments are made 
in direct current (Type DO. 
81), thermocouple (Type 
DO-82) and rectifier (T 
DO-83) types. Standard 3y, 
in. round and square cases 
conform to JAN-1-6 mount. 
ing specifications; have 25) 
deg scales 4.92 in. long, De. 
signed for general industrial 
applications as well as for 

manufacturers of electronic devices, testing equipments and 
similar apparatus. Permanent magnet moving-coil instry. 
ments have 2 per cent accuracy. With the exception of high 
sensitivity microammeters all ratings are available for con. 
ventional 314 in. instruments with 90 deg scales. Housed in 
dust proof, moisture-resisting phenolic cases for flush mount- 
ing on non-magnetic or steel panels; no special calibration 
required for mounting on steel panels. General Electric Co,, 
Apparatus Dept., Schenectady 5, N. Y. 


PILOT VALVES 


Series of small pilot valves for direct control of small 
cylinders or automatic control of large cylinders are of the 
cam, lever, push-button or foot operated type; all are three- 
way valves except foot operated units which are four-way. 
Cam operated valves have a spring loaded roller that can 
be actuated by a straight line or rotary cam; cam roller 


CAM OPERATED DOUBLE PEDAL PUSH ‘BUTTON 


on cam types and lever on lever operated valve may be fo- 
tated 90 deg; push-button valve is compact and applicable 
to control panel installations. Single and double pedal foot 
operated valves offer hand-free control. Double pedal valve 
gives full control of both directions of cylinder. Hanna 
Engineering Works, 1765 Elston Ave., Chicago 22. 


SILICONE-BASE FINISHES 


Heat-stable organo-silicone oxide polymers that are highly 
resistant to heat, moisture, oxidation and ultra-violet rays 
serve as vehicles for this finish. Aluminum finish is said to 
withstand temperature up to 1000 F where conventional 
types begin to blister, scale and lose film integrity. After 
proper reduction application is easy and fast by spray, dip 
or brush. Minimum dry film thickness is 1 mil but 1% mil 
is essential where weathering is a major factor. High re 
sistance to various acids, alcohols and bases. Applicable t0 
oil burners, engines, radio equipment, industrial and labo- 
ratory ovens, electrical equipment and hi-temperature proc 
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ELECTRO DYNAMIC MOTORS 


ED. Drip Proof In- 

dustrial Motor. For 

wse under ordinary industrial 

conditions not requiring pro- 

tection from splashing liquids or from atmosphere laden with dirt 
or metal chips. 


There’s an E.D. ENCLOSURE for Every Installation 


Co 


SPLASH PROOF 
For installation 
where the motor is 
subjected to splash- 
ing liquid or hosing 
down for cleaning. 


TOTALLY ENCLOSED 
(Fan Cooled) 

For use in dirt-laden 
atmospheres, espe- 
cially where the in- 
stallation requires a 
motor of compact 
dimensions. 


TOTALLY ENCLOSED 
(Non-Ventilated) 
For use in exception- 
ally dirty atmos- 
pheres, particularly 
when metallic dust is 

present. 


Also a Complete Line of DIRECT CURRENT 
Motors and Generators. Literature on Request. 


Industry is learning what marine engineers have known since 1880 


Unique Manufacturing Methods 
Now Assure You Longer Service, 


Greater Operating Dependability 


It’s true! E.D. industrial motors give you the same extra 
length of service, the same staunch dependability that 
have caused Electro Dynamic’s famous marine units to 
be specified for over 50% of America’s new ships! 


Men who know E.D. motors will tell you that it’s at 
the windings—“the heart of the motor”—that these fine 
power plants achieve their great reliability and long life. 
The craftsmen who produce E.D. windings have long 
been schooled in the most exacting job a motor maker 
has to face—that of meeting and surpassing the rigid 
standards set by naval architects and engineers. The extra 
care and superior insulation materials required in motors 
for gruelling marine use are plus qualities inherited by 
the entire E.D. industrial line. 


You'll realize what sturdiness and durability in a 
motor can mean when you see the cast E.D. frames, 
ribbed for extra strength, cast with feet as integral parts 
for greater rigidity, accurately machined to close toler- 
ances for proper alignment. 


You'll be amazed that any motors can be so pains- 
takingly made of such high-quality materials, yet be 
competitively priced! 


Write today for information and literature on Electro 
Dynamic industrial motors. There’s no obligation. 


ELECTRO 
DYNAMIC 


ELECTRO DYNAMIC « Division of the Electric Boat Company « Bayonne, N. J. 
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ICKLING fumes do more than irritate your nose. 

They carry tiny drops of acid up to the roof girders, 
overhead cranes, conveyors, window frames, pipes and 
electrical fixtures. The acid eats through paint and into 
steel. Rust creeps in. Things go wrong! 


Don’t let it happen in your plant! Use Oakite Com- 


position No. 38, the new pickling additive that traps 
the acid fumes before they leave the tank. 


FREE Full information about Oakite Composition 
No. 38. Just write to Oakite Products, Inc., 
18H Thames St., New York 6, N. Y. 


Machine cleaning Tank cleaning 
Pre-paint treatment Pickling 


Steam-gun cleaning 


Electrocleaning 
Paint stripping 


Burnishing Rust prevention 


OAKITE 


REG U.S PAT. OFF. 


INDUSTRIAL CLEANING MATERIALS - METHODS - SERVICE 


Technical Sernice Representatives Located in 
Principal Cities of United States and Canada 


Tee 


Since 1905 
Hubbard 
has been 

making 

PARTS 
LIKE 

THESE 


Consult us 


about them 


HUBBARD 


df; 


M.D.Hubbard Spring (ompany 


504 Central Avenue «+ Pontiac 12. Mich. 


essing equipment. Aluminum finish is available in 55 gal 
drums and 5 gal kits. Other modified silicone base Colors 
include red, black, blue, green, yellow, orange; colored 

do not have Mico aluminum performance. Midland Indus. 
trial Finishes Co., E. Water St., Waukegan, II, 


VARIABLE-SPEED VERTICAL MOTOR 


Enclosed vertically mounted motor (Type FVHPEB) 
added to manufacturer’s line of variable-speed motors hag ‘4 
herringbone rotor, labyrinth seals, and heavy duty ball 
bearings. Speed control utilizing adjustable diameter pulleys 
allows adjustment by hand, mechanical, electrical or lever. 
type methods. Motors range from % to 25 hp in 2:1, 34 


or 4:1 speed variation, running from 6.5 to 2000 rpm. For 
operation on 208, 220/440, 550 volts, 2- or 3-phase 60 cycle 
a-c. Single or double reduction in either face or flange 
mountings available. Sterling Electric Motors, Inc., 540] 
Anaheim - Telegraph Rd., Los Angeles 22. 


LOW-ENERGY ELECTRONIC RELAYS 


Universal type electronic detecting relays operate from 
initiating circuits or contacts carrying small current at 
low voltage such as drop wire detection. Uses include 
warp stop control for looms using standard drop wires, 
bobbin changing mechanism for looms, feeler motions for 
all types of knitting machines, stop motions for spoolers 


and warpers, liquid level controls or any low-current ini- 
tiation circuit. Operation may also be initiated by the con- 
tacts of a drop wire, contact making instrument, or a low- 
resistance conducting medium between two contacts. Manu- 
factured as a single unit mounted in its own cabinet, or 
as multiple unit relays involving a combination of ten 
circuits on a panel. Westinghouse Electric Corp., 306 
Fourth Ave., Pittsburgh 30, Pa. 


ROUND ENDLESS BELTS 
Applicable to drills, high speed hammers, tappers, saws, 
sewing machines, valve refacers, woodworking tools and 
other small machinery applications, these belts are of round 
cross section built without a splice. Cord pulling members 
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--- 10 TIMES EACH WAY! 


As one of the means of assuring you the very best quality 
Cha se wire for wire, each Chase copper-alloy wire coil is subjected to this 


severe twist and reverse twist test. 


cold-heading No seams, slivers or other surface physical defects can 
. hide from this searching test. And it’s just one of many! 
pases this Chase wire for cold-headed products is also subjected to a 


UELING compressing or upsetting test that simulates a very severe 
GR heading operation. 


ST In addition, Chase wire must be uniform in surface tex- 

ture and color, have accurate dimensions, be precisely 

tempered. And there’s a Chase copper-alloy wire for every 

every day! need! Write the nearest Chase Warehouse or Service 
Office, and be sure of the best. 


The Naléons Headguarden for 
BRASS & COPPER 


WATERBURY 20 CONNECTICUT SUBSIDIARY OF KENNECOTT COPPER CORPORATION 


THIS IS THE CHASE NETWORK... handiest way to buy brass 


ALBANYt ATLANTA BALTIMORE BOSTON CHICAGO CINCINNATI CLEVELAND DALLAS DETROIT HOUSTONt INDIANAPOLIS KANSASCITY, MO. LOS ANGELES MILWAUKEE 
MINNEAPOLIS NEWARK NEW ORLEANS NEWYORK PHILADELPHIA PITTSBURGH PROVIDENCE ROCHESTER} ST.LOUIS SAN FRANCISCO SEATTLE WATERBURY 
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TEicd 2627 Uo 
MICA PLATE 


for DOMESTIC ELECTRIC APPLIANCES 


© A composite, Inorganic-bonded highly-integrated mica insulat- 
ing material built-up from mica splittings, and approximating raw 
nica in all physical properties. 

® Completely inorganic, odorless, and smokeless. 

High mechanical strength and integration. 

High dielectric strength. 

High durability and moisture resistance. 

Resistant to temperatures up to redness without change. 
Does not react chemically with resistor materials. 

Unaffected by oils or organic solvents. 

Available in large sheets or full-size punchings. 

Can be stamped cleanly to specified design. 

Engineering service available to help solve your insulating 
problems. Test samples and complete information on request. 


NEW ENGLAND MICA COMPANY 
Incorporated 
30 WOERD AVE.. WALTHAM. MASSACHUSETTS 





Burke 125 KVA, 

1800 RPM, 120-208 

V, 3 Phase, 60 cy- 

cle **Power-Pac'"' 

generating unit 

complete with 

control cabinet, 

voltage regulator, 

i ammeter,  volt- 

I meter and exciter 


a , - field rheostat. 
Burke ‘‘Power Pac"’ is a compact stationary unit com- 


bining generator, exciter and control, completely wired at 
the factory. It is only necessary to connect this unit to the 
driving engine and run the leads to the load thru a line 
switch. Burke ‘‘Power Pacs’’ available from 18.7 to 187 
KVA. and for voltages to 600 V. For special units consult 
Burke. Write for specific data. BURKE 


ELECTRIC CO. 


3911 W. 12 ST. 
ERIE, PENNA. 


UNIVERSAL, FRACTIONAL 
INDUCTION, SYNCHRONOUS 
& DC MOTORS AC & DC 
GENERATORS: M-G SETS 
HIGH CYCLE Mm -¢ SETS roo 


TERMINAL BLOCKS Division of 


Marathon Electric Mfg. Corp. «© Wausau, Wisc. 
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keep stretch at a minimum and bias cut jackets pros 
inner structure. Belts are available in sizes ranging frog 
46 to 4 in. in diam and from 6% to 15634 in. outside ae 
cumference. United States Rubber Co., Rockefeller 
New York 20. 


ter, 


LOCKNUTS 


Consist of a _ standard 
steel nut and a slightly elip- 
tical retainer ring positioned 
by a key combined in a 
single unit; positive locking 
and can be applied in either 
direction. When nut is ap- 
plied, bolt forces heat-treated 
alloy steel retainer back into 
circular shape causing re- §& 
tainer ring to grip the bolt 3% 
thread with a high pressure; 4 
nut can be used repeatedly without loss of locking power,” 
Temperatures up to 750 F have little or no effect on holdj 
power. Locknuts are made with NC or NF threads jg” 
standard sizes from % to 2% in. Security Locknut Corp,, ; 
1815 N. Long Ave., Chicago 39. 


BATTERY CHARGING RECTIFIERS 


Selenium dry-disk rectifiers for trickle, taper and quick” 
charging are specially suited for unattended service; high 
inverse resistance eliminates possibility of battery dis. 
charging in event of power failure. Has constant efficiency 
over wide load variations and high overload capacity, Cells 
range in size from 1% x 1% in. to 6% in. x 7% in. and 


are applicable for electroplating and cathodic protection 
as well as battery charging. International Rectifier Corp, 
6809 So. Victoria Ave., Los Angeles 43. 


FHP-MOTOR BRAKE 


Solenoid-powered motor brake offers a positive stop for 
any fractional-horsepower motor and assures smooth opera- 
tion with no overshooting or coasting. Consisting of a sol- 


enoid, cam and spring lever that engages the brake drum 
assembly, solenoid is actuated at the same time as the motor 
releasing a phosphor bronze brake band. Spring loading 
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| Typical bottling installation 


showing Red Diamond Electronic 


Crown Detector in operation 
| on 

4 
ae Cover of control box re- 
: moved to show installation 
of CLARE Type “C” Relay 


r 


This electronic device warns of any interruption of the crown 
supply in bottling operations. It is sold by Liquid Carbonic 
Corporation of Chicago and manufactured by Industrial Re- 
search Laboratories of Baltimore, Md. 


A bottle feeler switch is inserted in the control grid circuit to 
close the circuit when a bottle passes between the poles. Ifa 
crownless bottle passes, an electronic tube momentarily oper- 
ates the CLARE Type “C” Relay and an alarm sounds for a 
few seconds. Passage of the second crownless bottle causes the 
CLARE relay to stop the machine on the second operation. 


CLARE relays were selected by Industrial Research Labora- 
tories for this important operation because of their long repu- 
tation for accurate, long-life performance as components of 
devices designed for trouble-free operation, day in and day 
out. In larger plants, more than a million bottles per week 
pass through the machine. 


If you have a difficult relay problem, a requirement where ordi- 
nary relays just won’t do, why not take it up with our engi- 
neers? CLARE sales engineers are located in principal cities. 
They are experienced in the most difficult types of relay prob- 
lems. We invite you to take advantage of their services. Call 
them direct ... or write to C. P. Clare, 4719 West Sunnyside 
Avenue, Chicago 30, Illinois. In Canada: Canadian Line Mate- 
rials Ltd., Toronto 13. Cable address: CLARELAY. 


CLARE TYPE "C” RELAY ee 


CLARE RELAYS 


First in the Industrial Field 
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‘Select exactly the right 
semi-tubular, split rivet, or cold- 
headed fastener from Milford’s com- 
plete line. You'll find it pays in 
every way! 


Then use the right rivet set- 
ting machine for your application. 
One of Milford’s 15 basic machines 
is sure to solve your particular 
problem . . . and slash your pro- 
duction costs! 

WRITE TO DEPT. E 


MILFORD RIVET 


& MACHINE COMPANY 
HATBORO, PENN. 
ELYRIA, OHIO 
MILFORD, CONN. 










Totally Enclosed 
Fan Cooled 


Type TEFC 
Polyphase 


Here is the newest and most successful development in 
air cooled motors. Totally enclosed, constant speed, con- 
tinuous duty; it is designed for cooler and more eco- 
nomical operation under the hardships of extreme heat 
and dust. Fully ball bearing and quiet running, too. You 
will want to know more about this new VALLEY Motor. 


WRITE FOR DESCRIPTIVE LITERATURE 


NSS 


ete tae a ei 


4221 Forest Park Bivd ~- St. Louis 8, Mo. 
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thrusts brake band against drum and brings motor to a sto 
when motor circuit is broken. Drum connected to onal 
shaft opposite gearhead will stop average gearhead motor 
with less than 10 deg of rotation on output shaft. Guardian 
Electric Mfg. Co., 1627-L W. Walnut St.. Chicago 12, 


MOLDED FUSE HOLDER 
In-the-line fuse holder utilizes principle of a tube socket 
contact of proper diameter. Positive contact is assured by 
attaching wire lead to socket-type contact by a solderless 


5 





‘ 
crimp connection. After three insertions of a 0.253 in. diam 
pin there is a maximum voltage drop of 5 mv at 20 amp 
when measured with a 0.247 in. silver plated copper pin. 
Molded cap locks securely and unlocks easily. Hugh H. Eby, 
Inc., 4701 Stenton Ave., Philadelphia, Pa. ; 


SNAP-ON PLUG 


Rapidly and easily assem- 
bled manually at the rate of 
250-300 per hr _ without 
press, fixture or hand tool, 
this low-cost plug cap in 
brown or ivory phenolic 
plastics has appearance of 
being molded-on. Listed by 
UL for 10 amp, 250 volts 
and 15 amp, 125 volts. Con- 
struction details include ae 
spring action self-locking - 
blades, no binding screws, no paper insulation, and a built-i 
four-way positive strain relief that will take a substantial 
pull. Plug measures 1 x 29/32 x 19/32 in. Monowatt Inc., 
66 Bissell St., Providence 7, R. I. 


INDUCTANCE TUNER 
Television or FM bands from 54 to 216 mc may be tuned 
with a six-turn spiral. Supplied in three- or four-section 
designs to eliminate bunching of high-band channels. Has 








an inductance range from 0.04 to 0.987 mh, a Q of 118 to 
i128, distributed capacity of 3 mmf. Overall length of three- 
section is 4-11/16 in. ; four-section 57 in. Both types are 2% 
in. wide and 2% in. high with 0.248 in. shaft diameter. 
P. R. Mallory & Co., Inc., Indianapolis 6, Ind. 


CEMENT AND SEALER 


Cold setting adhesive requiring no curing has good bond- 
ing, setting and drying characteristics; produces a flexible 
bond that does not become brittle on aging. Applicable to 
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Oak Mfg. Co. on cabinets 
MOLDED by RICHARDSON 
for their new 45 R.P.M. 


automatic record changer 





RICHARDSON MOLDING SERVICES 


CLEVELAND - 


This sturdy record changer cabinet, 
molded by Richardson for Oak Mfg. 
Co., is only one of thousands of parts 
Richardson has molded efficiently, eco- 
nomically and on time for scores of 
manufacturers. 

These cabinets come from the molds 
with a smooth, attractive finish that 
makes further finishing operations un- 
necessary. 

Richardson experience in molding 


ERS ted 


6éy RICHARDSON 


names n plast 





DETROIT + INDIANAPOLIS = MILWAUKEE + NEW 


NOVEMBER 1949 


ones 


GENERAL OFFICES: LOCKLAND. OHIO 


Sales Headquarters: MELROSE PARK, ILLINOIS 


BRUNSWICK. (N.J.> + NEW YORK 


plastics produced this cabinet with 
tapped machine screw holes accurately 
spaced for quick, easy assembly. Also, 
Richardson experience pointed the way 
to produce the job at minimum cost. 

Hundreds of manufacturers have 
found that Richardson’s extra experi- 
ence, extra facilities and extra know- 
how have paid important dividends. 
May we discuss with you your next 
plastic molding job? 


FOUNDED IN 1858 


PHILADELPHIA ROCHESTER - 


The RICHARDSON COMPANY 


st. 


Louis 
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HaDees wade ike eupaneuinse wry | wood, fabric, leathers, most rubbers, metals, plastics, and 
| ceramics. Cement (C-111) is resistant to all alkali and oils 


| as well as most acids. American Latex Products Cor 
HOT WATER HEATERS | 3341 W. El Segundo Blvd., Hawthorne, Calif. " 
| SEALNUTS 


Quick-starting points, strong hard- | 


ened threads, rugged holding power | Combination mounting and sealing unit excludes water 
—these Elco screw features mean | and dust from panel openings. Neoprene internal O-ring 
assurance against lost assembly time | and external sleeve in this unit effectively seals toggle 


volume production, such as these hot 
water car heaters, this dependability 
speeds production and lowers costs. 


After the assembly job is done, Elco 
service carries on, too. For these 
strong hardened threads stay tight and 
rattle-free longer, permit removal and 
replacement, without danger of strip- 
ping, damaging or reducing the fit. 


These are good reasons why Elco 


due to defective fasteners. And in high | 


lS - 








screws are used in so many assembly switches and control shafts. Can be substituted for standard 
operations — good reasons, too, why mounting nuts now in service. Radio Frequency Labora- 
they will serve you better. Why not tories, Inc., Boonton, N. J. 
write today and inquire about Elco 
screws to meet your requirements. UNIT-TYPE PILLOW BLOCK 

Write for Catalog No. 48 iy Anti-friction pillow block 


of the unit type has a tapered 
inner ring and a tapered split 
sleeve which, when ring is 
pressed against it with a 
tightening nut, contracts and 
wraps around the shaft elim- 
inating need for lock screws. 
Widely used on mine hoists, 
dredge pumps, fans and 
blowers, lift trucks and other machinery. Pillow blocks are 
completely assembled and pre-lubricated ; floating seals pre- 
vent leakage of lubricant and entrance of foreign matter 
into the bearing. Free or held types in shaft sizes from 1% 
to 2%e6 in. SKF Industries, Inc., Philadelphia 32. 


features ELCO screws 





PLASTICS JUNCTION BLOCK 


For internal wiring of portable refrigerators, freezers, 
water coolers, roasters and ranges, phenolic junction block 
contains an outlet for standard attachment plugs. Splices 





[ ELCO *°ct SCREW CORPORATION | are isolated in three segregated wells which reduces haz- 


ard of short circuiting. Block has a built-in strain relief. 
1916 BROADWAY ROCKFORD, ILLINOIS 


nen Gieiddadinp inane ane Outside dimensions are 2 x 13% x 0.850 in. Brass eyelet 
eeculinncentamae Elen aan SCREWS secures laminated phenolic cover and serves as a channel 
TAPPING SCREWS © STOVE BOLTS © PIPE PLUGS for a No. 10 mounting screw or bolt. All parts conform 
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+ easily done 


with the SE. 


Standard parts and the simple basic design of the SB-1 
mean longer life and low initial cost to you. There’s a stand- 
ard SB-1 for most jobs, and they’re ready on four weeks’ 
delivery. Easy to order, too. A variety of attractive switch 
handles, and watertight, dust-tight, oil-immersed, fabricated 
metal, or explosion-proof housings are available to fit your 
particular installation problems. Mount on panels \% to 2 
inches thick. Switch shown at right is 814 inches over-all, 
2% inches wide, 414 inches high. Why not try an SB-1 on 
your particular control problem? For further details see 
your G-E sales representative and write for Bulletin GEA- 
4746. Apparatus Department, Section 856-70, General 
Electric Company, Schenectady 5, New York. 
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CONTROL OF 
‘BARNEY’ ON 
CAR DUMPER 


LAKEFRONT DOCK AND R.R. TERMINAL CO., TOLEDO, OHIO 





Two General Electric SB-1 switches accurately 
control the positioning of 70-ton coal cars on a 
dumper of The Lakefront Dock and R.R. Terminal 
Co., Toledo, Ohio. After the cars are pushed up the 
incline by the “Barney,” the operator spots them 
on the dumping cradle by the SB-Is (on arm of 
swivel chair), as each lake freighter presents its 
own loading problem. Capacity of the dumper is 
one car a minute, 24 hours a day. 






CONTROL AND TRANSFER SWITCH 


Rating up to 20 amp at 600 volis a-c or d-c 


GENERAL ELECTRIC 
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with UL dimensional, dielectric and heat resistance stand 
ards. The United Manufacturing & Service Co., 405 South 
Sixth St., Milwaukee, Wis. 


* t e E L Gare ee 
Assembly of plastic knobs on round shafts can be accom. 


plished through a push-on Speed Nut (left). Developed 
for washing machine wringer knobs, the knob is molded 


& K in two parts. Cap of the knob contains a cylindgj 
very in cavity into which the Speed Nut is inserted, and th eo 
en the 
» ° 
Quick Delivery 


two parts are cemented together. Knob is then pushed on 
NEARBY STOCKS INCLUDE: 


BARS—carbon & alloy, hot TUBING—seamless & welded, 
rolled & cold finished mechanical & boiler tubes 


STRUCTURALS—channels, STAINLESS—Allegheny sheets, 
angles, beams, etc. plates, bars, tubing, etc. 

PLATES—U, M. & sheared, REINFORCING bars & access. 
Inland 4-Way Floor Plate BABBITT bearing metal 


SHEETS—hot & cold rolled, MACHINERY & TOOLS for met- 


> shaft. Spee hi right) is se faste oak 
siapieteiies Mi naitinan shinies the shaft peed Clip (right) is used to fasten breaker 


strips to inner liners of refrigerators, thereby eliminating 


screws and drilling. It is completely concealed. Clip js 
pressed under the shoulders on the breaker strips and js 
held in place by spring action pressing four barbs of the 


clip into the plastic. The breaker strip is then snapped in, 
Joseph T. Ryerson & Son, Inc. Plants: New York, Boston, Tinnerman Products Inc., 2035 Fulton Rd., Cleveland, 
Philadelphia, Detroit, Cincinnati, Cleveland, Pittsburgh, Buffalo, 
Chicago, Milwaukee, St. Louis, Los Angeles, Son Francisco TWO-WATT CARBON RESISTORS 


Complete series from 10 
to 100,000 ohms, two-watt 
carbon composition resistors 
have standard tolerances of 
+ 5, 10 or 20 per cent. De- 
signed to meet JAN specifi- 
cations, they are fully insu- 
lated and moisture resistant. Lead strength exceeding 10 Ib 
pull test is accomplished by a new anchoring method. Re- 
sistors are %4¢ in. long, 0.312 in. in diam and have standard 


Q U ei 4) ie ay | RMA color coding. The Electronic Components Div., Stack- 


pole Carbon Co., St. Marys, Pa. 


¥ x e B U eI © N MANUALLY OPERATED A-C STARTERS 


of Specially designed for use on farm machinery, textile 
looms, small pumps, blowers and grinders, these starters will 


Be e) IN eX ~ T iN e s carry up to 7% hp. Furnished in both toggle and push-button 





ONE OF THE NATION'S 
LARGEST AND MOST MODERN 
PRODUCTION FOUNDRIES 


ESTABLISHED 1866 


THE WHELAND COMPANY 


FOUNDRY DIVISION 
types in 2-, 3-, and 4-pole forms, size 0 and 1. Cast iron 
y OFFICE AND MANUFACTURING PLANTS enclosures for the toggle operated types are available for 
CHATTANOOGA 2. TENNESSEE use in wet, dust-laden, or hazardous locations. Bimetal over- 
load protection in these starters replaces solder-pot relay; 
equipped with wide range of heaters which closely follow 
motor heating curve. Positive indication of overload trip is 
assured by the toggle or push-button which assumes a neutral 
position when relay trips. Both starter enclosures and tog- 
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5 what you can do with your present equypment... 
D i 


... AN | 
Kodagraph Autopositive Paper ... AND ff 


You can produce positive photographic hodagi “ph 
copies directly from all types of originals 
—without a negative step, without Contact Faper 
darkroom handling. Simply expose this Kodagraph Contact Cloth 


revolutionary new paper in your direct- 





process or blueprint machine . . . develop Kodagraph Contact Paper assures improved 
in standard photographic solutions. You'll get sharp, reproducible results, lowers production costs with any type of 
“masters” . . . with dense, ink-like lines on a durable, evenly contact photocopier. It reproduces your office work 
translucent base. Intermediates . . . that are of original quality, or drawings in dense photographic blacks, brilliant 
or better . . . that produce sharp, clear blueprints and whites . . . on a non-curling, high-quality paper base. 
direct-process prints at uniform, practical machine speeds Kodagraph Contact Cloth gives you reproductions of 
... that are photo-lasting in the files. maximum durability. Its highly translucent white base 


assures fast, even printing in 
the production of blueprints 
or direct-process prints. 


Kodagraph Reproduction Materials" 


You can do more... 


as you can see, simply by using 
Kodagraph Reproduction Materials in your present reproduction 
equipment. You'll find, too, that production is easier, surer . . . more 
economical than ever before . . . because these new photographic 
papers and cloths have extremely wide latitude . . . and amazing 
uniformity—from sheet to sheet, roll to 
roll, package to package. 
It will pay you to get all the facts 
—soon! 









Kodagraph Projection Fapers 
Kodagraph Projection Cloth Mail coupon for FREE booklet 





Eastman Kodak Company 
Industrial Photographic Division 
Rochester 4, N. Y. 

Please send me a copy of “The Big 
New Plus”—your booklet about Kodagraph 
Reproduction Materials. I have (1) direct process 
OC) blueprint contact printing 1 projection printing equipment. 














Here’s versatility you'll appreciate when 

making change-of-scale prints in your 

enlarger, process camera, or projection 

printer. You can use Kodagraph Projection Paper 

... Which allows plentiful safelight illumination, 
ample time for dodging. Or Kodagraph Fast Projection 
Paper, which gives you maximum printing speed. 


When intermediates of maximum durability are Name 
desired, you can get them by using Kodagraph nee 
Projection Cloth, which has the same physical Departancat 
characteristics as Kodagraph Contact Cloth. Company 
EASTMAN KODAK COMPANY Street 
Industrial Photographic Division City 





Rochester 4, N. Y. 
Zone __ State 


ec ee ee eee 





gles can be padlocked in “on” and “off” positions. Live 
parts are mounted on molded base. General Electric Co 
Apparatus Dept., Schenectady 5, N. Y. 




















HERMETIC SEAL BUSHINGS 


Incorporating a neoprene rubber gland between two 
pieces of steatite, series of bushings has been designed espe- 
cially for use on hermetically sealed transformers anq 
capacitors which are installed by tightening a hex nut. 





Bushings are built to meet government specifications JAN 
T-27 and JAN C-25. Twenty-five sizes and designs are 
available ranging from resistance to 2000 test volts to 
60,000 test volts. Bushings will resist oil, pitch and high 
heat, have a high dielectric strength, low power loss and 
high resistance to physical and thermal shock. Mounting 
hole requirements are from 0.175 to 134 in. For extreme 











temperature applications, a silicone rubber gland may be 
What makes ao *%" 
COMPACT SWITCH 
tions this compact switch is 
designed to control 3 amp 
tion: left, right, up and 
ideal for compressors down with center position 


supplied. Heldor Bushing & Terminal Co., Inc., 60 Park 
Operable in four direc- ' 
oe at 28 volts d-c. Switch op- 
ec ric 2 or erates on a 90 deg separa- 
off.” Unnecessary to return 





(and other hard-to-start applications) to center when changing 
ra from one position to another. Unit measures 46 x 4% x % 
Three performance characteristics make the in. with a shaft % in. long and %e¢ in. in diam; weight, 
K-C Motor—either single-phase, capacitor- 15.3 gm. Built to Air Force specifications. Guardian 


to-start, continuous-duty application: 
COUNTING DEVICE 

Developed for such uses as size-grading operations, to 

count the number of pieces graded, and on can-closing 

machines. Five-figure counter is supplied in two types: 


@ High starting torque— over 400% in fractional H.P. 
units, over 300% in integral H.P. units. 

@ High running torque—over 300% in fractional H.P. 
units, over 250% in integral H.P. units. 

@ Full load speed maintained to within 25 R.P.M. of 
rated value at 125% load. 





For long, trouble-free service on the toughest 
job, specify ‘‘K-C’’—superior products of 
Kingston-Conley “know-how” and Hoover’s 
40 years of making fine electrical products. 














K-C’s split-phase motors are equally desirable 
for easy-to-start, quick-to-accelerate applica- 
tions. Moderate starting torques, high over- 
load capacities. Available in 4% or % H.P., 
with either sleeve or ball bearings, rigid or 
resilient mounts. 


THE HOOVER COMPANY 
a revolution ratchet counter adding one count for each 


Kingston-Conley Division revolution of the drive shaft’ in either direction, and a 
72 Brook Avenue, North Plainfield, New Jersey ratchet-with-stops counter adding one count for each oscil- 
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When it’s time to order foachne BY bf: CWS. 
it’s time to call STERLING BOLT 
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MACHINE SCREWS are 
an important part of the STERLING BOoLtT line. 
You can obtain from us all types and sizes, 
standards and specials, in steel or brass. 

In addition to machine screws, practically any 
other metal fastening you may require can be 
quickly found in the pages of our big Easy-to- 
Use Catalog. A few of the more popular items 
are illustrated at the left. 

Whatever your metal fastening needs may be, 
you can depend on STERLING BoLT ONE-SOURCE 
SERVICE to increase your efficiency and to save ‘you 
time and money. When it’s time to order machine 
screws or any other metal fastenings, it’s time to 
call STERLING BOLT. 



















PHONE, WIRE, TELETYPE OR WRITE TODAY! 


Thumb indexed for quick reference. 
Packed with valuable engineering 
and technical information. 
Two hundred thousand items. 
One hundred twenty-four pages. 
Set in large, easy to read type. 


— 


STERLING BOLT COMPANY = 
219 W. Jackson Bivd., Chicago 6, Illinois 
4 0 219 W. JACKSON BLVD., CHICAGO 6 _ 
L ; TELETYPE CG 488 — 
TELEPHONE HARRISON 7-9880 ae ae 


SALES OFFICES: 
Union Trust Bldg., Cincinnati 2, Ohio « 17 W. Market St., Indianapolis 4, Ind. 


16! W. Wisconsin Ave., Milwaukee 3, Wis. « 1228 N. Hadley St., St.Louis 6, Mo. 








NOVEMBER 1949 123 





KLEINS 


Help Production Speed 


| 


Many manufacturers looking for ways to cut pro- 
duction costs have found that Klein Pliers on 
their production lines will save valuable minutes 
on assembly line which rapidly add up to impor- 
tant man-hours. 


There are two reasons for this: 


First, the Klein line includes pliers specially 
made for every job. 


Second, Klein quality assures perfect align- 
ment of jaws—matched cutting knives that 
stay sharp—the correct spring to hand-fitting 
handles that minimize fatigue. 


If you are interested in saving production time 
—in increasing workers’ efficiency—see your 
Klein supplier. 


Ask Your Supplier 


The Klein Pocket Tool Guide, 
showing the Klein line and con- 
taining useful information, will be 
mailed on request. 


sascha ata 


lation of the lever through an angle of 30 deg. Maximum 
speed: revolution type, 200 counts per min.; Oscillation 
type, 500 per min. Shaft is at right side; resets with clock 
key. Overall dimensions: 52 x 246 x 2% in. Veeder-Rogt 
Inc., 20 Sargeant St., Hartford 2, Conn. : 


SERRATED RIVETS 


Annular serrations on the shank of a rivet provide g 
tight permanent joint easily set up and fastened for wooq 
metal to wood and soft metal applications. In wood, rivets 
will carry a tensile load limited only by the strength of 
the wood; in aluminum, pull-through hollow type Cherry 
rivets failed in tension without pulling out of the hole. 


Rivets may be used in soft metal without tapping or special 
inserts. Self-plugging or pull-through hollow rivets of 
standard types can be made with serrations on the shank, 
Cherry Rivet Co., 231 Winston St., Los Angeles 13. 


THIN SWITCH 


Switch %2 in. thick for installation in shallow lighting 
fixtures, fhp motors and other places where switch space 
is limited has been given a “T” rating by Underwriters’ 
Laboratories, Inc., because of its ability to take an initial 
surge of eight times rated capacity. Model 71 has a 


Model 71 
levolier switch 
6 emp. —125¥. 

“T" Reted 


molded phenolic housing ™%2 x ™% x %2 in. Permanently 
fastened 6 in. leads simplify installation. Each switch has a 
lever, pull chain and a six foot linen cord and bell. Switch 
is rated at 6 amp at 125 volts. McGill Mfg. Co., Inc., Val- 
paraiso, Ind. 


SUBMERSIBLE MOTOR 


Hermetically sealed motor 
which may be exposed to ex- 
cessive dust, dirt, moisture 
or total submersion can be 
used for pumps, dairy equip- 
ment, food machinery, ma- 
chine tools, chemical and 
pharmaceutical equipment, 
outdoor machinery and displays, shipyards and elevators. 
All standard ratings from % to % hp are supplied in three 
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WE DON’T TAKE ORDERS 





THAT CALL FOR TAKING CHANCES 














METAL POWDER 
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Here at Moraine, before accepting your order, 
we determine first whether the part wanted lends 
itself advantageously to the metal powder process. 
If it does, we next must be satisfied that powder 
metallurgy will work to the customer’s benefit, in 
reduced costs or improved quality and perform- 
ance. Only if the part meets these conditions— 
and, of course, if the quantity ordered is sufficient 
to justify the initial tooling costs—will we under- 
take its manufacture. 

In other words, we don’t go by guesswork . . . 


when we accept an order, the customer can rest 
assured of completely satisfactory results. 

The metal powder process offers important sav- 
ings and mechanical advantages to the user of a 
large volume of finely finished parts built to close 
commercial tolerances. You are invited to con- 
sult with our engineers, who will definitely de- 
termine whether powder metallurgy can benefit 
you as it has benefited many. 


MORAINE PRODUCTS 


DIVISION OF 


GENERAL MOTORS 


DAYTON, OHIO 


x 


BY MORAINE 





















phase, split-phase, or capucitor-start windings in all Standard 
voltages and frequencies. Standard motors have flange 
mountings; special mountings and windings will be made 
on request. Automatic-reset thermal protectors are included 
Measuring 7%¢ in. in diam and 5™%e or 6"e in. long; max. 
mum shaft extension is 4 in. The Piqua Machine and Many. 
facturing Co., Piqua, Ohio. 


CARRIER CURRENT TUBE 


Carrier current application tube, designed for long life 
and reliability, provides high power output at relatively 
low plate and screen voltages; physically and electrically 
the GL5824 is interchangeable with the 25B6G. Improve- 
ments made include a pre-aging period at the factory of 


50 hours eliminating early operation failures. Heater 
current is held to close limits improving series filament 
operation. Power amplifier pentode has beam character- 
istics and plate dissipation of 12.5 watts with a plate voltage 
of 200 volts. Heater voltage is 25 volts at 0.3 amps. Gen- 
eral Electric Co., Electronics Park, Syracuse, N. Y. 


CASINGS FOR FLEXIBLE COUPLINGS 


Light weight revolving casings made of aluminum alloy, 
split axially to permit installation or removal in a space no 
larger than coupling itself, are optional accessories on roller 


chain coupling. Two types are made, A (shown) and C. 
Pliable seals fit over sprocket hubs at either end to retain 
lubrication and engage with the two-strand roller chain; they 
are locked in place by the casing. Casings protect coupling 
against abrasion and corrosion and insure continuous lubri- 
cation. Outside diameters vary from 3 to 134% in. and widths 
from 2% to.7-15/16 in. Diamond Chain Co., Inc., Indian- 
apolis 7, Ind. 


AUTOMOTIVE PRIMARY WIRE 


Additional strands of wire and a special lacquer treat- 
ment for improved waterproofing are features of new auto- 
motive primary wire. Added number of strands in the wire 
make it more flexible, easier to handle and more able to 
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Peo PRODUCTS has been in the 
business of building appliance motors 






for a good many years. We’ve been 
in it long enough to know that lati- 
tude must be allowed for last-minute 
changes in customers’ scheduling. 


For Delco Products has a sound con- 
cept of service. Our experience has 
taught us to appreciate the manifold 
problems a manufacturer runs up 
against. All our resources are organ- 
ized to help meet them promptly and 
smoothly .. . to deliver on time. 


It’s this human, personal quality as 
well as our complete, modern engi- 
neering and manufacturing facilities 
that makes Delco Products a byword 


# for the finest in appliance motors. 
Ab DELCO MOTORS 
ene DELCO PRODUCTS 


Division of General Motors Corporation, Dayton, Ohio 


Sales Offices: CHICAGO e CINCINNATI e CLEVELAND e DETROIT « HARTFORD, CONN. 
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Get Precise Water Level Control 
with Soreng Pressure Switches 


@ Got a problem involving mod- 
erate heads of water or other 
liquids? Depend on Soreng Pres- 
sure Switches for precise level 
control! 


Two basic types—for fixed or 
variable levels (variable illus- 
trated). Trip and reset limits are 
factory set to meet your exact re- 
quirements. Single-pole double- 


throw snap-action switch and 
specially engineered, long-life 
diaphragm assure positive actu- 
ation. Precision-built throughout 
for sensitivity to specific pres- 
sures, yet unaffected by turbulence 
or vibration. 

For full information and engi- 
neering help, write Dept. M911. 
No obligation. 


SorENG MANUFACTURING CORPORATION 


Main Plant — 9555 Eden Ave., Schiller Park, Ill. 
(Suburb of Chicago) 


Branch Plant — 231 Stone St., Fremont, Qhio 





Now you can punch holes of various shapes as 
large as 4” diameter in 16 gauge steel—also blank, 
draw, emboss, form,—all with the new DI-ACRO 
Punch. It is ideal for both experimental and pro- 
duction work. 

The precision ground triangular ram of this double 
purpose press prevents punch head from turning, 

ing perfect alignment at all times. 

A Turret Stripper of exclusive DI-ACRO design 
automatically strips material from punches of all 
shapes. Roller Bearing cam action develops 4-ton 
pressure with minimum effort. Adjustable gauges 
assure exact location of holes. 


Send for“ DIE-LESS DUPLICATING” Catalog 


Gives the full story of the DI-ACRO Punch, and also 
DI-ACRO Benders, Brakes, Shears, Rod Parters, Notchers, 
as well as the new DI-ACRO Vari-O-Speed Powershear and 


Hydra-Power ‘ 
DI-ACRO is pronounced “DIE-ACK-RO" 


[eee Maen 


309 EIGHTH AVENUE « LAKE CITY, MINN. 
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| withstand vibration. Ranging in size from No, 30 to No 


27 in single conductor and No, 29 and No. 28 in double cop. 
ductor cable, the number of strands are as follows: single 
conductors have from 16 to 133; 19 strands per conductor jn 
the No. 29 double conductor, and from 26 to 65 strands in 
the No. 28 double conductor. Larger size wire comes in 
50 foot spools and the remainder in 100 foot spools. Elec. 


tric Auto-Lite Co., Toledo 1, Ohio. 


SECTIONAL TERMINAL BLOCKS 


Single-circuit type sectional terminal blocks can be as. 
sembled into strips of any length from one to 75 pairs of 


| terminals. Blocks are molded melamine plastics for high 


dielectric strength. Units are twisted into a Keystone-type 


| mounting panel; intermediate units can be removed with. 


out disconnecting other units. End clamps are of spring 
type that require no drilling and angle-bracket type held 
in place with mounting screws. Made in 25- and 50-amp 
sizes suitable for voltages up to 600 volts a-c or d-c. West- 
inghouse Electric Corp., P.O. Box 868, Pittsburgh 30, Pa. 


FHP MOTORS 


Resilient mounted, split-phase motors built to NEMA 
mounting standards in ratings from %4 to % hp. Suitable 
for fans, water circulators, washing machines and similar 


applications. Heavy construction, sleeve bearings and rubber 
mounting insure quiet vibrationless operation. High starting 
torque; designed for continuous operation; for 115-volts 
60-cycle a-c. The Hoover Co., North Canton, Ohio. 


PHENOLIC MOLDING POWDER 


General purpose phenolic powder has good appearance, 
color and surface gloss after molding, and after exposure 
to temperatures up to 500 F. Specimens molded from this 
plastic (Resinox 10231 Black) have been tested for a 
period of 240 hr at a temperature of 500 F without blister- 
ing, loss of gloss or loss of mechanical strength. Physical 
and molding properties are average for phenolics of this 
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Approved by Today’s Critical Buyers 












‘The quality of the flexible cord on your electrical 
appliances and equipment assumes a new importance in today’s 
buyers’ market. Your customers are becoming more and more critical 
... more than ever, they are comparing values. 

The flexible cord attached to your product is an important buying 
influence. You should be sure it offers the utmost in quality, safety, 
and serviceability . . . as well as sales appeal. Rome Flexible Cords 
have all of these plus hygienic cleanliness and pleasantness of touch. 
They are quality cords for quality products. 

Rome Flexible Cords are available as Rome 60 Neoprene Jacketed, 
Rome 40 Rubber Jacketed, and Rome Synthinol* Thermoplastic 
Jacketed, as best fits your needs. Rome 60 and Rome Synthinol types 
are highly resistant to oils, acids, moisture and flame. 


Choose the cord you need from these Rome Types: Rome 60-Type SO. Rome 
40-Type S, SJ, SV and POSJ. Rome Synthinol*-Type ST, SJT, SVT, POT. 


.. »« AND FOR ALL RADIO AND EQUIPMENT 
WIRING REQUIREMENTS, LOOK INTO 
Machine tool and control wire 
Radio hook-up wire 
Control cables 


ROME SYNTHINOL+* .. . impervious to oils, acids, a Oo Ha] si @ A B a |S 
A 


alkalies, flame. 


Rome FLEXIBLE CORDS 


i I a ee 


Rete es SR Ee 








Rome Circular 101 describes Rome 
Synthinol* Thermoplastic insulated 
wires and cables. Ask for it today! 


*T.M. REG. 


ROME MAGNET WIRE...round, square or rectangular ME ge 


cotton, paper, glass and asbestos covered. 


It Costs Less to Buy the Best... 
Buy Rome Flexible Cords 


NOVEMBER 1949 





129 





It pays to do 
business in 


New York State! 


There’s a rich consumer market awaiting 
you in the Empire State. The income and 
savings of New York State residents are 
the highest in the United States. Write 
for more facts to: N. Y. State Dept. of 
Commerce, Room 383, 112 State St., 
Albany 7, N. Y. 


UC UO AC aU Cem Be O77 A 


Heate rs Heating the industrial plants of 


America is a big job made easier by the trouble - free 
performance of Signal fractional horsepower motors — 
custom-built to manufacturers’ specifications. 


lew and Standard Voltage - 


| Induction (Shaded Pole Only)-DC 
AC-DC 1/500 to 1/10 H. P. 


SIGNAL ELECTRIC MANUFACTURING CO. 
Dept. B-11 Menominee, Michigan 
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type; impact strength 0.27 to 0.29 ft-lb per in. Electrical 
properties are not controlled. Monsanto Chemical Co., Plag. 
tics Div., Dept. EMP-23, Springfield 2, Mass. 


RUBBER INSULATED CLIPS 


Standardized rubber insulated clips, clamps, and fasten. 
ers are designed to prevent slipping, chaffing, cutting and 
rattling in the securing of wire, tube, pipe, and cable 


Variety of standard shapes available in a wide range of 
sizes. Exposed metal ends can be parkerized, zinc plated, 
cadmium plated, lacquered or enameled as desired. Auto- 
motive Rubber Co., Inc., 8601 Epworth Blvd., Detroit 4. 


MICA TRANSMITTING CAPACITORS 


Line of transmitter mica capacitors intended for use in 
low power transmitters for plate or grid coupling, or fila- 
ment and plate by-pass applications have a_ universal 


mounting. Choice of vertical mounting with insulated 
mounting holes or a horizontal mounting with brass terminal 
bushings are both tapped for 6-32 screws. Latter type has 
insulated, slotted mounting holes and insulated spacer 
feet to permit assembly against a chassis. Hermetically 
sealed in a molded low loss phenolic case in characteristics 
A, B and C, capacitors are of JAN-C-5 quality and measure 
1%416x%ex 1%e6 in. Faradon NF series ratings range from 
0.00005 mf at 2500 working volts d-c to 0.03 mf at 600 
working volts d-c. Cornell-Dubilier Electric Corp., South 
Plainfield, N. J. 


ROTARY GEAR PUMP 


Mated to each other, pump and motor operate with maxt- 
mum efficiency. Powered with a 12-volt d-c series-wound 
motor it delivers 2.5 gpm at 650 psi and 2.0 gpm at 1000 
psi; maximum pressure 1500 psi. Assembly is 12% in. 
long and 5 in. in diam. Standard port size % in. Special 
sizes and mountings available. John S. Barnes Corp., 132 
Walnut St.. Rockford, IIl. 


PLASTIC LAMINATE 
Material applicable to cabinets for radio and TV sets 
is a plastic laminate impregnated on \% in. tempered Presd- 
wood. It resists heat, moisture and abrasion, and color 
patterns do not dull or fade. Patterns, solid colors, and 
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from heavy duty cables Se nae cireuies i “IRVINGTON es 
insulations are universally selected to keep equipment and 
circuits functioning more efficiently . . . more economically. 







And for all the newer insulation requirements . . . involving 
higher temperatures, higher peripheral speeds, better 
chemical resistance . . . IRVINGTON has special insulations 
exactly suited for each job. 






[" 



















A partial list of IRVINGTON product groupings is given 
below; complete literature as well as generous samples 
of any IRVINGTON insulation gladly furnished on request. 


* VARNISHED CAMBRIC and TAPE © FIBERGLAS INSULATIONS 


| Look i Prvinglon Varnished Coated 


* VARNISHED CANVAS ws 
for Continued Leadership Silicone Coated 


in Insulation” * VARNISHED SILK, NYLON, RAYON Silicone and Mica Combinations 
* INSULATING PAPERS ® VARNISHED TUBINGS and SLEEVINGS 
Varnished, Asbestos, 
Acetate Coated * FLEXIBLE EXTRUDED PLASTICS 


© ADHESIVE BACKED YELLOW In all shapes, thicknesses, colors 


a a: soar * INSULATING VARNISHES 


* SLOT INSULATIONS Baking and Air Drying 
All Combinations for 
Class A, B and H Insulation * HARVEL OIL STOP 


1 OF THE 
wr ~My 





IRVINGTON < 


VARNISH & INSULATOR CO., Irvington 11, N. J. 
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wood grains are made in panels up to 4 x 12 ft. It can be 
sawed, shaped, nailed, punched or drilled with Standard 
woodworking tools. Woodall Industries, Inc., 7567 Me. 
Nichols Rd., Detroit 5, Mich. 





FLUID DRIVE MOTOR 


Integrally designed into motor frame, fluid drive coupling 
offers smooth acceleration and saves space. Applicable to 
conveyors, extractors, bridge and trolley drives on cranes 
winders, and mixers where protection from jamming, shocks 
and starting difficulties are needed. Load is brought up slowly 








or round-body frames can be mounted horizontally, vertical- 
ly or with NEMA flange and face-type end bells. Units range 
from ¥% to 10 hp. Reuland Electric Co., 3001 W. Mission 


} 
| 
eliminating need for over-motoring. Standard foot-mounted 
| Rd., Alhambra, Calif. 


CHECK AND NEEDLE VALVES 


Air and hydraulic vernier needle 
and_ sensitive floating-ball check 
valves are compact in size, short in 
length, and slightly larger than pipe 
size. Made of hexagon bar stock in 
brass for pressures up to 1000 psi 
and in steel for 5000 psi. All in- 
ternal parts are of stainless steel. 
Available in % to % in. pipe sizes 
with a fuel thread. Check valve is 
readily converted to a fixed orifice 
control valve by drilling a reverse 
NEEDLE VALVE flow orifice through the entry part 
| of valve body. Pneu-trol Devices, Inc., 3122 N. California 
Ave., Chicago 18. 











MOLDED FLUOROETHYLENE PARTS 


Polytetrafluoroethylene (Chemlon) is adaptable in molded 
form to insulation applications where low loss is important. 
Electrical properties are low power factor and low dielectric 
constant, both of which do not vary with temperature 
changes below 400 F. Volume resistivity is not affected 
by moisture. Used as low-loss insulators on rigid TV 
transmission lines in radar equipment. Other molded forms 
furnished are packings, washers, bushings, rings, self- 
sealing V rings, ring gaskets, jacketed gaskets. Crane Pack- 
| ing Co., 1800 Cuyler Ave., Chicago 13. 
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NUMBER CODED WIRE 


Coded wire for electronic controls uses numbers instead 
| of color for coding. Numbers are imprinted in bright red 
| on every inch of the yellow insulation. Main advantages of 
| this system is that numerals do not wash or wear off and 
there is no limit on number of different numerals available. 
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WELL, WELL, WELL, WELL 


That’s right, four of ’em. 38” diam- 
eter slotted well screens of Everdur, 
built by the Layne-Northern Com- 
pany of Mishawaka for Elkhart, 
Indiana’s water supply. Reasons: 
strength, weldability, machinability, 
corrosion resistance... and nary a 
trace of rust! 











NO PLACE FOR REPLACEMENTS HERE! 


...so the nation’s biggest underwater tunnel uses 
Everdurt Electrical Conduit to carry traffic light and 
control cables. New York’s Triborough Bridge and 
Tunnel Authority, builders of the Brooklyn-Battery 
Tunnel, made selection on the basis of long-time 
service records on comparable installations. 


os vy c. 
Watching EVE D ‘At Work 
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~ 
TRAFFIC || CONTROLS 
Down from the Alvarado Regulating 
Reservoir rushes the water supply ' LY . z 
for San Diego at 100-lb. pressure. » Ffie i. Ee 
Many of the vital parts of these . = Sl . 
mechanical traffic cops are made of — " 
Everdur for long operating life. 
These big butterfly valves, up to 
42” I. D., were made by Coldwell- PY 
Wilcox Division of Krajewski- HAF; THOUGHT IN A SQUALL / 

AN Pesant, New York. When thunderheads race up and 

i your boat lays over on her beam’s 

\ end — you pray everything will hang to- 


gether. That’s the time to be thankful for 
your boat builder’s judgment in using 
strong, tough. non-rust Everdur fastenings 


. and speaking of seagoing metals, the 
Design Engineering Company of South 
Pasadena, California, developed this 
marine shell block of Everdur. Maximum 
strength and minimum weight are com- 
bined in this one-piece, folded-and-drawn, 
rivetless block construction. 49190 









“21D you KNow” 
DEPARTMENT 


Maybe it never occurred to you that many 
belt-drive applications require a non- 
magnetic, spark-resistant lacing. 
Well, they do. And the Flexible 
Steel Lacing Company of Chicago 
makes ’em under the trade name 


: — “Alligator.” Out of FS. HOW ABOUT SENDING IN 
. . ‘i , Everdur, of course. YOUR ane ON EVERDUR? 









WHATS YOUR METAL PROBLEM? 


Maybe Everdur can help. Our Technical 
Department is always ready to serve. Just 
write to The American Brass Company, 
Waterbury 88, Connecticut. In Canada: 
Anaconda American Brass Ltd., New Toronto, 
Ontario. 














Cold Molding 
oa Kena h 
Vastly Expanded 


With Acquisition of 
General Electric 
Meriden Plant 

Equipment & Formulas 


@ Garfield engineers specialize in molding di- 
electric and heat resisting parts from Garfield 
molded compositions—materials that withstand 
temperatures up to 1500°F. Our design of eco- 
nomical molds to handle complicated parts 
helps to reduce production costs. 


Perhaps your new electrically energized product 
requires a high-heat-resisting molded compo- 
nent. Let a Garfield expert render the service 
that so many prominent manufacturers rely on. 
Garfield cold molding knowledge has been con- 
tinuously added to by the concentrated efforts 
of its research chemists. . . . 


_ Owuce 1908 
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GARFIELD 








GARFIELD 1, MH. J. 









MOLDERS OF QUALITY 
ELECTRICAL INSULATION 










New wire is said to be useful for automatic control sys- 
tems, printing presses, aircraft, signal devices, coin ma- 
chines and other equipment using multiple-wire controls. 
Available in 100 ft rolls of No. 16 solid wire with plastic 
insulation. Midwest Automatic Control Co., 510 Third 
St., Des Moines, Iowa. 


STAINLESS STEEL 


Requiring only a low-temperature (850 to 1000 F fo. 
lowed by air cooling) precipitation hardening treatment this 
alloy has high mechanical properties and corrosion re- 
sistance needed for gears, cams, shafting, chains, valves 
and pump parts. Containing 18 per cent chromium and 4 
per cent each of copper and nickel, corrosion resistance 
of Armco 17-4 PH stainless steel approaches that of AIS] 








_ Condition Annealed Hardened 
Ultimate strength, psi Ra? 135 — 150,000 195 — 215,000 
Yield strength (0.2% offset), psi 100 — 125,000 175 — 200,000 
Elongation, % in 2 in. 6 to 12 6 to 12 
Reduction of area, % 40 to 60 25 to 60 
Rockwell hardness Cc 28/33 C 40/45 





Type 304, 18-8 stainless steel. It is magnetic in both the 
annealed and hardened conditions. Low temperature heat 
treatment eliminates problems such as quenching cracks, 
distortion, internal stresses and objectionable scaling, and 
permits parts to be finish machined before hardening. An- 
nealed by heating to 1800-1900 F for % hr and water 
quenching. Armco Steel Corp., Middletown, Ohio. 


HEAVY CURRENT RELAY 


Loads from 50 to 75 amp at 115 volts 400 cycle a-c, 25 
amp at 270 volts 400 cycles, or 50 amp at 24 volts d-c can 
be handled with this relay (7064-919). Provided with a 
24-volt d-c continuous duty coil which operates on 157 ma; 
has specially treated molded phenolic construction adjacent 
to contact system for handling higher voltages. Relay pulls 
in “hot” at 18 volts and drops out at 7 volts. Contact system 





is SPST normally open type. Weight is approximately 
814 oz; provided with standard AN-3350 type mounting 
bracket. Approved by the Air Materiel Command and is 
supplied with “yellow dot” approval for operation through 
65 to 160 F range. Leach Relay Co., 5915 Avalon Blvd., 
Los Angeles 30. 





MINIATURE PENTODE AND TRIODE 
Pentode power amplifier and triode amplifier (Type 1W4) 
or oscillator (Type 1C3) are designed for battery operation 
and have 1.4-volt d-c filaments requiring 50 ma. Power out- 
(Continued on page 138) 
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41. HIGH-VALUE RESISTORS 


Molded resistors extending to high ohm- 
age and voltage ranges are described in 
4-page bulletin (4906). Regular 1-watt 
standard voltage resistors up to 10,000,000 
meghoms and high voltage type (up to 
50,000 volts per resistor) rated at 4 watts 
range up to 100,000 megohms. The S. &. 
White Dental Mfg. Co., Industrial Div. 


42. THERMOSTATS 


Heat control and engineering service de- 
scribed in this 16-page booklet (B-4031) 
sets forth problems confronting designers 
and manufacturers of heat-using devices. 
Photographic story of facilities is presented 
along with case histories. Westinghouse 
Electric Corp. 


43. FLEXIBLE CHAIN COUPLINGS 


Roller chain stock, silent chain, heavy 
duty made-to-order flexible chain couplings 
along with steel and plastic covers for 
stock couplings are covered in this 16-page 
catalog. Complete dimension data, horse- 
power ratings, stock and maximum bores 
are given. Morse Chain Co. 


44. INSTRUMENT PANELS, CUBICLES 


Bulletin No. 125 presents data on large 
and small knocked-down steel cubicles, 
modern cabinet design, control cubicles, 
instrument panel boards, electronic en- 
closing cases and standard control cabinets. 
Many pictorial examples are given in 16 
pages. Falstrom Co. 


45. THERMAL INSULATION 


Physical properties, applications, prod- 
uct specifications of this Fiberglas thermal 
and acoustical insulation (Aerocor) are 
fully described along with pictures in this 
8-page brochure (Fiberglas Standards 
EA6.Cl). Owens-Corning Fiberglas Corp. 


46. THERMOCOUPLES, PYROMETERS 


Engineering handbook (P1238) compiles 
complete data on base- and rare-metal 
thermocouples as well as accessories. Three 
sections—users’ manual, buyers’ guide with 
application data, and thermocouple cali- 
bration data—are included in the 56 pages. 
The Bristol Co. 


47, VIBRATION INSULATORS 


Vibration control engineering, vibration 
insulators, engine mounts and vibration 
test equipment are featured in this 12-page 
bulletin (No. 410). This type of vibration 
insulator utilizes the elasticity of rubber. 
The MB Mfg. Co., Inc. 


48. FASTENERS 


Complete catalog (49) of manufacturer’s 
line of machine screws and nuts, stove 
bolts, wood screws, tapping screws, rivets 


LITERATU RE ... Yours for the Asking 


Clip card on dotted line—fill in and mail. Only those requests will be processed that 
originate with readers of record or their associates to whom issues may have been routed. 





and burrs, special wire forms, copper and 
brass washers, chaplets and automatic 
screw machine products. The Blake & 
Johnson Co. 


49. SHADED-POLE MOTORS 


Two bulletins (1000 and 2000) describe 
3000-rpm shaded-pole motors from 1/50 
to 1/200 and 1/10 to 1/15 hp. Motors are 
two-pole skeleton-frame induction type. 
Speed torque curves and dimensions are 
given. Russell Electric Co. 


50. NICKEL ALLOY CAST IRONS 


Engineering properties and applications 
of nickel alloy cast irons are listed in this 
36-page booklet (Nickel Topics, Vol. 2, 
No. 8). Many illustrations show processes 
and applications; 13 pages of complete 
corrosion data. The International Nickel 
Co., Inc. 


51. CLUTCH HEAD SCREWS 


Photographs show features of clutch 
head screws in this 12-page brochure. 
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Tables give all pertinent data on sizes, 
hole sizes, types of screws and bits. United 
Screw and Bolt Corp. 


52. LABORATORY FACILITIES 


Brochure of 37 pages pictures the various 
laboratoy facilities of Institute available 
to industry. Services for development in- 
volving metallurgy, high polymers, radia- 
tion friction measurement and control, 
servo mechanisms, electronics, sound and 
many others are described. The Franklin 
Institute Laboratories for Research and 
Development. 


53. METAL STAMPINGS 


Booklet explains the types of metal 
stamping work that manufacturer is 
equipped to perform. Company has a 
maximum blank size 22 x 22 x % in., 
maximum blanking pressure of 300 tons, 
maximum drawing capacity of 3% in. 
deep. Eight-page booklet illustrates type 
of work handled such as tools, gears, 
and other blanked parts. Dayton Rogers 
Mfg. Co. 
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54. RETRACTILE CORDS 


Neoprene-jacketed electric cords perma- 
nently coiled into a spring-like shape to 
provide for extension and retraction are 
described in this 4-page pamphlet. Koiled 
Kords, Inc. 


55. CAST AND WROUGHT 
ALUMINUM ALLOYS 


Handbook (JMLCO 71-48-99) of alum- 
inum alloys contains specifications for 
sand castings, permanent mold castings, 
die castings, ingots and wrought alloys. 
Specifications for Ordinance, Army, Navy, 
Army-Navy-Air Corps, SAE, AMS, and 
ASTM are included in 24 pages. Feder- 
ated Metals Division, American Smelting 
and Refining Co. 


56. MOTORS 


Manufacturer’s 30-page catalog covers 
line of many types of motors ranging from 
1/12 to 5 hp. Motors include those for 
domestic heating plants, pumps, power 
tool, cream separator, grinders, fan and 
general purpose. Complete data are in- 
cluded. Marathon Electric Mfg. Corp. 


57. ACRYLIC RESIN 


Properties, methods of fabricating, care 
and handling, and typical applications of 
this acrylic resin (Lucite) are described in 
32-page manual (A8566). Types, forms 
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and sizes of sheet, rod and tubes are listed. 
Plastics Dept., E. I. du Pont de Nemours 
& Co., Inc. 


58. FLEXIBLE CORD 


Four-page folder describes flexible neo- 
prene-sheathed cord (Dynaprene) avail- 
able in 600- and 300-volt ratings. Sizes 
range from 10 to 18 AWG in 2, 3 and 4 
conductor cable. The Whitney Blake Co. 


59. SLIDING CONTACT MATERIAL 


High-palladium low-gold alloy (Paliney 
#7) applicable for sliding contacts on 
precision potentiometers is described with 
physical properties and test data in 4-page 
leaflet. The J. M. Ney Co. 


60, FHP MOTORS 


Catalog for product engineers illustrates 
line of motors with NEMA rigid and re- 
silient, and special mountings. Catalog No. 
102 (8 pages) shows applications, motor 
designs and mountings, and cutaway illus- 
trations. Franklin Electric Co., Inc. 


61. SPROCKETS AND CHAINS 


Comprehensive line of sprockets and 
chains are listed in 41-page catalog (709). 
Sizes range generally from 9 to 112 teeth, 
% to 2 in. pitch, in single, double and 
triple-tooth sprockets made in steel and cast 
iron. Diamond Chain Co., Inc. 
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62. BALL AND ROLLER BEARINGS 


Line of ball and roller beari 
described in 16-page catalog (No, ar 
Standard size roller thrust, ball - 
step, journal roller and special bearin 
are illustrated and listed in tabular form, 
The Gwilliam Co, 





63. SWITCHBOARD CONNECTORS 


Rated at 75 amp, the connectors listed j 
this 8-page bulletin (LS4-1248) are ap- 
plicable to many types of laboratory testing 
equipment and switchboards, Data op 
twelve different standard fittings ranging 
from one to four contacts are given along 
with applications. Cannon Electric De. 
velopment Co. 


64. PREPACKING IN SELLING UNiTs 
Addition to line of packaging booklets 
published by manufacturer analyzes prob. 
lems of prepacking, outlines ady 
and discusses costs. Detailed descriptions 
and illustrations of typical examples are 
included in 28 pages devoted to “How 
to Prepak in Corrugated Boxes,” The 
Hinde & Dauch Paper Co. 


65. THERMOSTATS 

Two illustrated bulletins of two pages 
each, F-2001 and F-2002, give technical 
data on two new types of standard and 
hermetically sealed thermostats applicable 
to electronic devices and other electrical 
apparatus. Type C gives good tempera. 
ture stability; Type M has quick make. 
and-break contacts. Stevens Mfg, Co, 


66. APPLIANCE TIMERS 

Bulletin on appliance timers gives 
complete details on eleven models in four 
pages. Wide variety of intervals, signals, 
switches, specifically adapt these timer 
to ranges, washers, refrigerators and 
similar equipment. Telechron Ine, 


67. RETAINING RING CHARTS 

Series of charts giving engineering 
data and specifications for use of Truarc 
rings with seal and shield bearings 
Specifications include groove diameters, 
widths and other pertinent data. Waldes 
Kohinoor, Inc. 


68. SMALL LUGS, CLIPS, TERMINALS 
Pictorial catalog of 12 pages includes 
a complete line of small hardware used 
in the electrical and electronic industries. 
Material list and dimensions are in chart 
form. Zierick Manufacturing Coro. 


69. JACKS, PLUGS, SWITCHES 

Engineering data on complete listing 
of manufacturers line of jacks, plugs and 
switches of various types—lever, stack 
and push button—is published in 12-page 
two color catalog (S-49). Dimensions, 
ratings and illustrations are given. Switth- 
craft, Inc. 


70. DIE-LESS DUPLICATING 


Production tools for die-less duplicating 
are described in 40-page catalog (Di- 
Acro) that is fully illustrated with many 
examples of the type of work pe 
by this method of forming. O’Neil-Lrwin 
Mfg. Co. 








For fractional 


horsepower motors 


eome to headquarters! 


BAGG 
TT 


We eS 


Our entire motor-building facilities 
are devoted to the production of 
fractionals. Our entire motor-build- 
ing experience—experience which 
spans 33 years—has been in the frac- 
tional horsepower motor field. 


And so we feel we are entitled to 
designate our fractional-horsepower 
motor-building operations as “‘head- 
quarters”... and to write “special- 


ists”” after our name. 


If your fractional motor requirements 
call for quality in quantity, we will 
be glad to have our engineers con- 


GENERAL 
MOTORS 


sult with you. 


REG. US. PAT OFF. 
atta 


Packard Electric Division, General Motors Corporation 
Warren, Ohio 


RS FOR THIRTY-THREE YEARS 
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PIPE 
Lay 
BUSHINGS 


Universal insulated bushings are made 
accurately and within close dimen- 
sional tolerances, even when used as 
port of a metal assembly. They are 
black glazed, dry process porcelain, 
with perfect thread fit for steel con- 
duit locknuts. 

Offered in 3 sizes to fit standard 14”, 
34” and 4” conduit, 4” size avail- 
able with 1%” hole (standard) or 4” 
hole if specified, at no extra cost. 


AVAILABLE FOR 
IMMEDIATE DELIVERY 


with or without steel locknuts. 


Send sample or dimensional drawings 
for quotation. 


me UNIVERSAL 


1540 EAST FIRST STREET 
















CLAY PRODUCTS CO. 
SANDUSKY, OHIO 
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requirements. Address Dept. 13 


UNITED-CARR FASTENER CORP. 
Cambridge 42, Mass. 








put of 1W4 is 35 milliwatts with 45 volts on the plate and 
200 milliwatts with 90 volts. Designed for 90-volt operation, 
1C3 has an amplification factor of 14.5. Sylvania Electric 
Products Inc., 500 Fifth Ave., New York 18. 


SMALL VARIABLE SPEED DRIVE 


Infinitely variable tranmission for small conveyors using 
motors up to % or % hp is 17% x 8% x 7% in. overall. 
Using the cone and ring method to vary speed, drives 
deliver all speeds from maximum down to zero. Speed 
control permits adjustment to “soo of dial periphery enabling 


the speed of a conveyor to be set exactly to match speed of 





another conveyor or material being fed from a capstan or 
extruder. Model 20MT is available with a number of ratios 
of built-in two-stage spur-gear reduction delivering speeds 
from 110 rpm to 0 to 5 rpm to 0. Motors of many current 
specifications, open or totally enclosed, can be furnished. 
Reduction unit can be supplied separately with a standard 
input shaft. Graham Transmissions Inc., 3754 N. Holton 
St., Milwaukee 12, Wis. 


ELECTRONIC ADJUSTABLE-SPEED DRIVE 


Fractional-horsepower electronic adjustable-speed drive 
starts, stops and controls the speed of %- to Y-hp d-c 
motors operated from single phase 50 or 60 cycle, 220 or 440 





volt power sources. Armature control enables a 20:1 step- 
less speed range with constant torque. Drive provides 
dynamic braking, overload and low-voltage protection. A 
small compact control station is supplied for direct mount- 
ing controls starting, stopping, direction of rotation (on 
reversing design), and speed of motor. Other components 
used to rectify the a-c power for the d-c motor are enclosed 
in a wall mounted NEMA Type 1 enclosure. Westinghouse 
Electric Corp., P.O. Box 868, Pittsburgh 30, Pa. 


PLASTICS IDENTIFICATION SLEEVING 
For identification of wires, cables, conduits, hose, and 
couplings, this 0.013 in. thick plastics sleeve is made of 
cellulose acetate butyrate. Furnished in colors or plain 
patterns; printing is hot stamped into material and 1s 
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ISUALIZE a market checker board with more than 

1800 squares...each square representing a different 
type of machine, appliance, apparatus or equipment—all 
electrical in their operation or use. 

Visualize a market comprising all the manufacturers 
of each of these products — from adding machines to 
x-ray equipment, from grills and griddles to lathes and 
locomotives, 

Visualize a market made up of the designers, engineers 
and executives who are responsible for the development 
of all these products, and who select and specify all the 
things that go into their manufacture... materials, metals, 
electrical and mechanical parts, equipment, finishes, etc. 

That is the broad and diversified market you reach when 
your advertising appears in the pages of this publication. 

ELECTRICAL MANUFACTURING strikes a common 
chord among the designers of all electrical products 
because it deals with their basic interests and problems 
...the application of power and control, the integration 

, 7 of heat, light, electronics, the specification of all electri- 
99% Personalized Readership ; . 
among the Engineers, Designers cal and associated mechanical elements. 
and Executives responsible Through this singleness of editorial policy, the makers 
for the development of all of all electrical products are merged into a single market 


electrically operated machines, unit... yours to cultivate for volume sales. 
appliances and equipment. 


fay-¥ \ om _— THE GAGE PUBLISHING COMPANY 
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For Inverting D.C. to A.C. ... 


Specially Designed for operating A. C. Radios, 
Television Sets, Amplifiers, Address Systems, and 
Radio Test Equipment from D.C. Voltages in 
Vehicles, Ships, Trains, Planes and in D.C. Districts. 









New Models New Models 






@ 


AUTO RADIO 
VIBRATORS 


A Complete Line of Vibrators . . . 
Designed for Use in Standard Vibrator- 
AUTO RADIOS 


Extreme Long Life and Reliability. 


NEW 
es American Tesevision & Rapio ei} 


Te, y F a“ - 
OPIATE, Parr Lae, Siace het 


PAUL 1 MINNESOTA-U ee 


“A” BATTERY 
ELIMINATORS 


For DEMONSTRATING AND TESTING 


New Models . . . Designed for Testing 
D. C. Electrical Apporatus on Regulor 
A. C. Lines. Equipped with Full- Wave 
Dry Disc Type Rectifier, Assuring Noise- 
less, interference-Free Operation and 





| resistant to normal abrasion, hydraulic fluid, gasoline 
_ alcohol and water. Application of sleeve requires a small 
| amount of bonding material to the overlapped edge. Top- 
| flight Tape Co., York, Pa. 


| ELECTRICALLY HEATED DISPENSER 


Compound and wax dis. 
penser for operations such as 
transtormer potting, con- 
denser, brush and switch man- 
ufacturing has a heating ele- 
ment applied to the sidewalls 
and bottom of the inner pot, 
Element produces low heat 
concentration and even heat 
distribution over area elimi- 
nating hot spots. Hand or 
foot operated needle valve is 
locally heated to prevent 
freezing of the compound as 
it is poured; seats are interchangeable and available in two 
styles and seven sizes ranging from % to % in. orifices, 
Heat is controlled with a variable rheostat giving a tempera- 
ture range of 150 to 450 F or 250 to 550 F. Unit is made in 
capacities of two quarts to twenty-five gallons with pipe 
column support as standard equipment except 25 gallon size, 
Sta-Warm Electric Co., 565 N. Chestnut St., Ravenna, 
Ohio. 








Laboratory and Engineering 








Equipment 
DYNAMOMETER UNIT 


Instrument will measure force applied in opposite 
directions without use of knife edge bearings or reversing 
linkage. Force measurements made with a continuous ac- 
curacy of 0.1 per cent according to manufacturer. Designed 
for easy installation on all types of force producing ma- 





A, load is applied at X on 
the measuring unit 7; in rotation direction B, load is 
applied at Y through tension fulcrum F to T. Design per- 
mits use of remote indicating gages, recording devices and 

| multirange indicators. Link Engineering Co., 13845 Elmira 
Ave., Detroit 27, Mich. 


chines. In rotation direction 


| TUNING FORK A-F GENERATOR 


Temperature-compensated mono-metallic tuning fork res- 
onator manufactured in 10 cycle increments between 1000 
and 3000 cps is mounted with drive and pick-up coils in 
machined steel can. Unit is thoroughly aged, solder-sealed 
and evacuated. Glass-insulated hermetically sealed terminals 
| are used for drive, pick-up and ground connections. Funda- 
| mental frequencies of nickel-iron forks are confined between 
| 1000 and 3000 cps; natural frequency control range may be 
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PRODUCES SEALING COMPOUND 
1820EX FOR FLUORESCENT BALLASTS 
Ye) ts 


AT LOWER PRICE 


READ THESE SPECIFICA- $.P. (R&B) — 235/245F 
TIONS AND WRITE FOR PENETRATIONS 

YOUR FREE SAMPLE OF 32/200 /60 + a 
1820EX .. » ten gallons 71/100/5 a 
will be sent for your tests 115/50 /5 ile 
and comparison . . . you'll 
agree 1820EX is better SPECIFIC GRAVITY — 1.143 
than any ballast and gen- POUR TEMP. — 400F 
eral transformer com- FLASH POINT — 480 § 
pound now available... FIRE POINT — 540F 


and at lower cost, too! DUCTILITY AT 77° F— 2.0 


Mla dates MCL Meum ahh 
CM Cm el a OE PAU CCM CECT MR Cole Inches Temperature = BTU hr sq. ft. F inch 
thermal conductivity on a modified form of the A me 
Ce MCMC) yee eM (oidel tem Oe 
SCT (1c: a ae 





Ae 160 F 


Yes, MITCHELL-RAND DOES IT AGAIN. . » produces 1820EX, a sealing compound, for fluorescent ballasts and general transformers, 
with greater thermal conductivity; containing half the conventional amount of filler, having the normal in cushioning effect, and at a lower price 
than is being charged for less effective sealing compounds used for ballasts and transformers. 


You can rely upon Mitchell-Rand for compounds and waxes to meet your specific requirements, and should the need arise for a special formula 
to meet a particular condition, then Mitchell-Rand will create the compound embodying every quality required. 


Mitchell-Rand has more than 3500 compound and wax formulas to resist high voltage breakdown, salt spray atmosohere, humidity, cracking or 
flaking, acids and alkalis. They have excellent flexibility and adhesive qualities, high cold flow and good thermal conductivity. Mitchell-Rand 
waxes penetrate fibre, floss, bakelite, paper and cloth. They have low viscosity, high surface tension and good electrical characteristics. 


A PARTIAL LIST OF M-R PRODUCTS: FIBERGLAS VARNISHED TUBING, TAPE AND CLOTH «+ INSULATING PAPERS 
AND TWINES + CABLE FILLING AND POTHEAD COMPOUNDS «+ FRICTION TAPE AND SPLICE » TRANSFORMER COM 
POUNDS + FIBERGLAS SATURATED SLEEVING + ASBESTOS SLEEVING AND TAPE + VARNISHED CAMBRIC CLOTH AND 
TAPE « MICA PLATE, TAPE, PAPER, CLOTH, TUBING + FIBERGLAS BRAIDED SLEEVING + COTTON TAPES, WEBBINGS AND 
SLEEVINGS * IMPREGNATED VARNISH TUBING + INSULATED VARNISHES OF ALL TYPES +» EXTRUDED PLASTIC TUBING 
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TF IT’S 
SPECIAL 
SEE 
PROGRESSIVE 


KEEP YOUR COSTS DOWN 


Progressive specializes in manu- 
facturing special heads, threads 
and finishes on any metal or alloy 
edapted to cold upset. Please 
write for catalog showing many 
Progressive specials. Catalog in- 
cludes purchasing and engineer- 
ing helps. 


extended by means of divider or harmonic generator ¢ 
cuits. Accuracies from 0.005 to 0.001 per cent may beg 
tained. Using 12AU7 or 6SN7 oscillators, circuits a 
available for 150-, 250- or 300-volt operation. Plate pows 
for 150-volt operation is under 400 milliwatts. Designed | 


meet JAN specifications, it may be used in radar, facsimile, 
telemetering, telephone-carrier and communications, Meas- 
ures 4 in. high, 2% in. diam. Philamon Laboratories, 57]7 
Third Ave., Brooklyn 20, N. Y. 


RESONANT-REED TACHOMETER 


Miniature tachometer 


(Model T-21) consisting of 

one row of 21 metal reeds 

mounted in a metal case re- 

quires no contact with ro- 

tating members and imposes 

no load on the machine un- 

der test. It measures vibra- 

tion frequency as well as 

rpm by touching it to the 

casing of the machine, or 

by mounting it on machine 

at some convenient location. 

It is available in various ranges between 1000 and 13,000 
rpm; cannot be injured by overspeeding. Standard brackets 
for 60 and 90 deg mounting. James G. Biddle Co., 1316 
Arch St., Philadelphia 7. 


ELECTRONIC STANDARD CELL 


Accurate, stable, d-c voltage is produced by electronic 
standard cell supplied in voltages from 0 to 100 volts and 
any load up to 30 ma. Output voltage is constant to better 


The PROGRESSIVE 


MANUFACTURING CO. 
44 NORWOOD ST. 
TORRINGTON, CONNECTICUT 


ENLARGED VIEW 


OVENS 


There’s a Despatch Finish 
Baking Oven to meet the 
needs of both large facto- 
ries and small shops. Wide 
range of uses includes 
aging, preheating, drying 
and curing. Ideal for bak- 
ing insulating varnish on 
armatures... film surfaces 
of lacquer and enamel... 
wrinkle finishes on metal 
— ..- hundreds of other 

aking operations. 12 to 
240 cu. ft. capacities. 


Write for Bulletins on 
RS Ovens and Trucks 


Manufacturers of ovens for 


paint finishing . . . dehydrating . . . 
curing . . .all industrial and 


laboratory applications. 
DESPATCH ee 


ppremarrorerace rma 
OVEN 


co 369 DESPATCH BUILDING 
MINNEAPOLIS 14, MINNESOTA 


@ Fast finish baking of 


mass production parts, or for 


@ Vertical and horizontal forced 
air circulation prevents over or 


@ Gas or electric operated... . 


than 0.1 per cent, with ripple less than 0.01 per cent 
throughout an input range of 75 to 135 volts a-c at fre 
quencies from 50 to 400 cps. It is designed for use with 
such applications as self-balancing potentiometers, record- 
ing oscillographs, resistance thermometers, wire strain 
gages and position potentiometers. It may be used over 4 
wide temperature range, is not subject to freezing and is 
not damaged by momentary short circuits. Hastings In- 
strument Co., Inc., Box 1275, Hampton, Va. 
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Wiring Compon 


FOR PRODUCT 


It's PREEN-X 


THE NEW IDEA IN HEATER CORDS 


Here’s a really new idea in a heater cord set—General 
Electric Preen-X heater cord equipped with the hand- 
some General Electric “400” plug. 


Preen-X heater cords come with ends stripped and 
twisted ready for fast installation. They help speed-up 
assembly, provide an added sales feature. Preen-X has 
no braid to fray or unravel. Its tough, flexible- 
insulation jacket—by actual tests—takes ten times 
the abrasion of ordinary heater cords. Preen-X resists 
water and oil—looks smart on any up-to-the-minute 
appliance. 


The bright, colorful “400” plug makes an attractive- 
looking companion piece to the new Preen-X heater 
cord. Made of tough plastic in attractive colors, this 
gleaming plug adds sales appeal to appliances — 
attracts customer attention. Strong prongs and sturdy 
construction make the “400” plug a long-life item. 


Before you specify another foot of heater cord, it 
will pay you to look at Preen-X. For a free sample 
and all of the facts on this new fray-resistant, non- 
kinking heater cord, check “A” in the coupon below. 


LOST! 


One repeat sale 


“Just look at this frayed cord. 
Why don’t ‘they’ put durable 


ae ee ee YH FF ee 





2 great magnet wires 
from a single source 


TO FILL EVERY WINDING NEED 


To provide a full range of sizes, shapes, and in- 
sulations .. . for a wide variety of applications . . 
General Electric offers two great names in magnet 
wires—Formex, for temperatures to 105 C; and 
Deltabeston, for temperatures to 125 C. 

Formex is the tough, workable magnet wire, in- 
sulated with synthetic resin, that is famous for 
speedy winding and extremely long operating life. 
Chemical-resistant, heat-shock resistant, abrasion- 
resistant, space-saving Formex magnet wires are 
available in all common sizes and shapes. 


Deltabeston magnet wires, insulated with glass 
or with asbestos, are the high-heat magnet wires 
that permit operation at temperatures higher than 
those allowable for ordinary cotton- or enamel- 
insulated wires. Deltabeston magnet wires are 
available in all the usual sizes and shapes. 


For\samples of these two famous General Elec- 
tric magnet wires and the latest booklet containing 
complete detailed information just check “B” in 
the coupon below. 










General Electric Company (Section 15-1122) 
Construction Materials Department 
Bridgeport 2, Connecticut 


Please send me, free, the following: 


A () Sample and data on Preen-X—the newest in heater } 
cords. 


B [) Information and samples of Formex and Delta- 
beston Magnet Wires 








cords on appliances?” C [J Data on General Electric Flamenol rip cords 
Why run the risk of being the 
“they” she’s talking about? Nome 
Long-lived, good-looking General Electric Flamenol® rip cords are made to 
products through tough situations and to keep them performing well Company _—— Ni 
They're the cords designed to give your product a selling edge over competition Street 


before the sale. And they keep your product sold after the sale—that critical 
period when customers really learn about product quality in terms of day-in, 


day-out use. 

Flamenol cords resist acids, alkalies, water, and oils. Your cus 
tomers will like the smooth, extra-flexible Flamenol jacket that is easily 
cleaned ye @ quick wipe—always looks neat. You'll like the way 
they can be mrippes, ae anes and cleanly, for fast installation. 

Why not what these long-wearing cords can do to help your 
soles and wfacturing picture? To get the facts just check “C” 
In Ae outine. 
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Phillip A. Kessler is now chief engineer of Sage Equip- 
ment Co., Buffalo, N. Y., manufacturers of conveyor equip- 
ment. He was formerly associated with West Bend Equip- 
ment Company of West Bend, Wis. 





RU Ua Cy 
Py 
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Phillip A. Kessler Edward Latta 





Edward Latta, lately chief engineer of Universal Electric 
Corp., Owosso, Mich., is now special product engineer for 
the Redmond Co., Inc., also of Owosso. Along with Mr, 
Latta, George C. Morris, John T. Howes, and F. Richard 
Merriam are assigned to the new project engineering section, 





125¥./ 250v. a.¢. 







Combines heating 
and timing controls 
in a single unit. Han- 
dies both motor and 
electrical heating cir- 
cuits. Amount of 
moisture and weight 
of clothes scientif- 
ically determine 


length of time dryer 


Maurice Apstein has been appointed to the staff of the 

| National Bureau of Standards, Washington, D. C., where 
he will do research in the ordnance mechanics laboratory 
of the Electronics Div. 






W25y. A.C. 
Va ner. 





1 Set temperature. 
2 Push starting button to en- 
ergize heater and motor. 

3 When temperature is reached, 
heater is automatically dis- 
connected and motor con- 
tinue to run. 

4 After cooling approximately 
20°F., motor cuts off auto- 

matically. 


C. Benson Branch of the Plastics Div. of The Dow Chem- 
ical Co., Midland, Mich., has been named manager of the 
Technical Service and Development Div. 








Dr. James G. Buck now heads the cathode chemistry group 
at the Product Development Laboratories, Sylvania Electric 
Products, Inc., Kew Gardens, N. Y. 







Michael Joseph Phillips has been appointed general man- 
ager of the newly formed Industrial Div. of Greer Hy- 


Operates to automatically produce degree of Senile: "Tae *Mecditen, MY. 
dryness desired by operator. Control cuts heat 

lasta ele ° l . C. K. Banks has been named director of research of the 
ows when correct internal temperature 1s Metal & Thermit Corp., New York City. 


reached, but motor continues to run until all 
stored heat in drying chamber has been utilized. 
Economical to install — produces maximum 


i i i . Write for in- 
operating efficiency of appliance W. C. Rowland is now manager of the Manufacturing 


formation. and Repair Div. of Westinghouse Electric Corp., East Pitts- 
burgh, Pa. Mr. Rowland succeeds H. F. Boe. 


Robert H. Robinson has been appointed sales manager of 
William Brand & Co., New York City, manufacturers and 
distributors of electrical insulating materials. 


Visit Booth D, American Gas Association Combined Gas Exhibit 
at the National Hotel Show 


‘Robertshaw 


THERMOSTAT DIVISION 
Dr. E. M. Honan, who until his retirement on September 


ROSERTSHAW-FULTON CONTROLS COMPANY 30 had been engineering manager of Electrical Research 


YOUNGWOO D, PENNSYLVANIA Products Div. of Western Electric, has joined The Altec 


E. E. Trickler is now vice president in charge of sales 
and engineering of the New York Blower Co., Chicago. 






. A. S. Bickham, formerly electrical engineer, is now chief 
\p engineer for Whirl-A-Way Motors, Inc., Tipp City, Ohio. 
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THE SEYMOUR MANUFACTURING COMPANY, SEYMOUR, CONNECTICUT 
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HEAD... 


... PERFORMS 
TRIPLE DUTY! 


WO) KNURLED 


SOCKET HEAD CAP SCREW 


There is a definite saving of assembly time when 
you use “UNBRAKO” Socket Head Cap Screws 
with Knurled Heads. The exclusive knurled 
heads perform triple duty: (1) the knurling 
provides a sure, slip-proof grip; (2) the knurling 
permits positive locking—a feature so often essen- 
tial where there is excessive impact or vibration; 
(3) the knurling speeds assembly, because it 
enables the “UNBRAKO” to be screwed in faster 
and further with the fingers — handiest of all 
wrenches — before a “key” becomes necessary. 


As always, the brand name “UNBRAKO” signifies 
extra strength and precision manufacture to 
close tolerances. 


“UNBRAKO” Knurled Socket Head Cap Screws 
are available in both National Coarse and National 
Fine Thread Series, in a full range of standard 
sizes. Other sizes to special order. Write us 
for your free copy of the “UNBRAKO” Catalog 
and the name of your nearest “UNBRAKO” Dis- 
tributor. 




























Other ““UNBRAKO” Products 
include: 

Socket Set Screws with Knurled 
Cup Points, Socket Set Screws with 
Knurled Threads, Square Head Set 
Screws with Knurled Cup Points— 
all patented, Self-Locking screws 
that won‘’t shake loose! Knurled 
Socket Head Stripper Bolts. Pre- 
cision-Ground Dowel Pins. Fully- 
Formed Pressure Piugs. 













Knurling of Socket 
Screws originated with 
“Unbrako” in 1934. 






SES 


“Serving industry continuously since 1903 through Industrial Distributors” 


BOX 594, JENKINTOWN, PENNSYLVANIA 
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STANDARD PRESSED STEEL CO. 





Companies in the capacity of engineering manager, J 
Honan will be located in Hollywood, Calif. ie 


Appointment of Henry H. Hubbard as vice president and 
general manager of the Electric Range Div. of Philco 
Mt. Clemens, Mich., has been made. . 


Richard P. Carlton, former executive vice president j 
charge of research, engineering and manufacturing, has - 
elected president of the Minnesota Mining and Manual 
turing Co., St. Paul, Minn. Lloyd A. Hatch has been seca 
to the job of coordinating research and new Product é 
velopment. ” 





Richard P. Carlton 


Alexander Norden, Jr. 


Alexander Norden, Jr. has been appointed to organize and 
develop the new Wired Assemblies Div. of Cornish Wire Co, 
New York City. This division will concentrate upon the de- 
signing, engineering and manufacturing of staple and special- 
ized electrical wire assemblies for all types of electrical appli- 
ances. Mr. Norden was formerly connected with L. S. Brach 
Mfg. Co. and Interstate Mfg. Corp. 


Harry L. Stiles has been appointed vice president in charge 
of engineering of the Geuder, Paeschke & Frey Co., Mil- 
waukee, Wis. Prior to this, Mr. Stiles was formerly man- 
aging engineer for the Chicago Electric Mfg. Co., Chicago. 


Michael Andrews, former vice president of the Holyoke 
Wire & Cable Corp., Holyoke, Mass., has been elected 
president and general manager. 


William L. Lewis, manager of production and engineering 
of the International Business Machines Corp., New York, 
has been elected vice president. 





COMPANY BRIEFS 





Titan Electric Co., Burr Oak, Mich., manufacturers of 
motors, grinders, pump jacks, and air conditioners, has 
changed the name to Oak Electric Motors, Inc. 


The Powermatic Ventilator Co., Cleveland, makers of “Iron 
Lung” roof ventilators, intake units, and related items, has 
changed the name to Iron Lung Ventilator Co. 


John A. Roebling’s Sons Co., Trenton, N. J., has opened 
a new office and warehouse located at 3253 Fredonia Ave. 
Cincinnati. W. K. Hanna, former head of the Pittsburgh 
branch, will be manager. 


The Standard-Thomson Corp., Dayton, Ohio, has estab- 
lished a new manufacturing division for the production of 


“Tech-Forged” bellows. 


Randall Graphite Bearings, Inc., Chicago, has purchased the 
foundry and machine shop of Shook Bronze Corp. at Lima, 
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More accurate precision castings 
of intricate parts...at new low cost 


\\ Sturdy, durable, easy-to- 
_ handle patterns of new 
Lustrex 15K (top) pro- 


duce extremely accurate castings 
as shown in this sample (bottom). 

at is that Lustrex 15K 

precision casters to uce 
superior articles... at cance 
Manufactured for Indian Motorcycle 
Co. by Midwest Foundry 

Division of L. A. Darling Co., 
Coldwater, Mich. 





Secial formulation 

Lustrex 15K 
opens new horizons 
in precision casting 





Here’s good news for manufacturers looking for @ eombination of extremely 
accurate castings ... and new low costs: Precision casters are now producing 
more accurate components, with far lower die and tooling costs, lower production 
and handling costs . . . using a new special material manufactured by Monsanto. 


Precision casting is now more practicable than ever before! This outstanding 
new formulation, developed by A. R. D. Corporation and manufactured solely 
by Monsanto for sale to precision casters through A, R. D., replaces expensive, 
fragile, hard-to-handle wax patterns used in ordinary casting processes. 

With high dimensional stability, the new patterns increase accuracy and 
facilitate production of intricate parts. 


Best of all, this special A. R. D. process delivers your parts at low cost. 
Inexpensive zinc alloys can be used to cut die costs; and present equipment 
(including low pressure machines) can be readily and easily adapted. 


In addition, use of Lustrex 15K patterns permits flexible scheduling of the 
precision caster’s plant operations (these patterns may be stored and used later 
when machines are free); and the patterns are exceptionally easy to handle. 
Result: lower costs for precision casting. 


SERVING INDUSTRY . . . WHICH SERYES MANKIND 
Manufacturers: Here’s opportunity for you to produce finer, more FOR A BIGGER 


saleable, less expensive products. Why not write (or have your DOLLAR’S WORTH, 
precision caster write) today for descriptive literature and tech- 
nical data on this new process. Address: A. R. D. Corporation, 70 
Pine Street, New York, New York. 
Perhaps Monsanto can also help you replace other old, unsatis- 
factory materials with a modern plastic ... tune up production, cut 
costs, boost sales...and profits. Write: MONSANTO CHEMICAL 
COMPANY, Plastics Division, Springfield 2, Mass. BUY AND USE 
Patents pending on Lustrex 15K MONSANTO PLASTICS. 


THE LARGEST FAMILY OF PLASTICS IN THE WORLD 


MONSANTO 
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PROVIDE DELAYS 
RANGING FROM 
1 TO 120 SECONDS 


ed for ambien® 
temperature changes from —40° to 110° ¥ 
. . - Hermetically sealed; not affected By 
altitude, moisture or other climate changes 
. - - Explosion-proof . . . Octal radio base 
. .- Compact, light, rugged, inexpensive . - . 
Circuits available: SPST Normally Open; 


SPST Normally Closed. 
PROBLEM? Send for “Special Problem Sheet” 


o VOLTAGE OF XV ' WITH AMPERITE 
o” | BATTERY & CHARGER! VOLTAGE VARIES 
VARIES APPROX. 


50% | 2 

e ite REGULATORS are the simplest, 
lightest, cheapest, and most compact method 
of obtaining current or rae regulation 
. . - For currents of .060 to 6 Amps... . 
Hermetically sealed; not affected by altitude, 
ambient tempertture, humidity. 

Write for 4-page Illustrated Bulletin. 


FA mperite CO. Inc., 56] Broadway, New York 12,N.Y 





NEPCO EXPANDS 


To house MORE, specially designed com- 
mutator machinery, The Nippert Electric 
Products Company, is expanding its manu- 
facturing space 50%. 
This expansion is necessary to meet the 
demands of many motor manufacturers who 
have discovered the superiority of NEPCO 
COMMUTATORS. 
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Ohio. It will be known as the Shook Bronze Div. of Ray. 
dall Graphite Bearings, Inc. 


Rexton Finishes, Inc., Irvington, N. J., has been formed 
to produce specialized technical coatings. Heading the com- 
pany will be Albert A. Miesem. Rexton’s line wil] cover 
a range of synthetic and lacquer coatings. 


Audio Products Corp., Burbank, Calif., has discontinyeg 
its line of hydraulic equipment and concentrated engineering 
and manufacturing facilities on the production of electronic 
and electro-mechanical devices. 


The Acme Pattern and Machine Co., Buffalo, N. Y,, has 
changed its name to Acme-Winter Corp. 


Camcar Screw G&G Mfg. Corp., Rockford, Ill. is the ney 
name of Camear Products Co. Jim Holland, who for 12 years 
was sales manager of the Phillips Div. of American Screw 
Co., will be the new sales manager of Camcar. 


New Wrinkle, Inc., Chicago, has completed a new pilot 
plant at Dayton, Ohio, for the manufacture of vehicles 
used in the manufacture of wrinkle finishes. Shipments are 
expected to start January 1. 


J. W. Dice Co., formerly at Grand View-on-Hudson, N, Y, 
has moved its headquarters to 1 Engle St., Englewood, N. J, 


Allen B. Du Mont Laboratories, Inc., has a new 480,000 
sq ft television receiver assembly plant in East Paterson, 


N. J. 


The Ammonia and Plastics Departments of the €, |, 
du Pont de Nemours and Co., Inc., Wilmington, Del., have 
been combined and are now known as the Polychemicals 
Department. Dr. E. D. Ries is general manager of the 
new department. 


Electric Auto-Lite Co., Toledo, Ohio, has constructed a 
new automobile battery plant in Los Angeles. The new 
plant covers 98,000 sq ft. J. H. Patterson, transferred from 
the Vincennes, Ind., plant is electrical and chemical engineer. 


A new operating division called the Laminated and In- 
sulating Products Div. of the Chemical Dept. of General 
Electric Co. will be in Coshocton, Ohio. It will engineer, 
manufacture and sell laminated plastics and insulating ma- 
terials. Dr. J. J. Pyle is engineering manager. 


The Cincinnati Electrical Tool Co., Cincinnati, has acquired 
the 53-year-old Hisey-Wolf Machine Co. of Cincinnati. 


JFD Manufacturing Co., Inc., has moved to 6101-6123 16th 
Ave., Brooklyn 4, N. Y. 


Horton Manufacturing Co., Fort Wayne, Ind., has pur- 
chased all equipment of the Laundry Div. of the F. L. Jacobs 
Co., Detroit, Mich. 


Cornish Wire Co., New York City, manufacturer of indus- 
trial and electronic wire products, has a new Wired As- 
semblies Div. with plant at Rutland, Vt. Alexander Norden, 
Jr., formerly of L. S. Brach Mfg. Co. and Interstate Mfg. 
Co., is in charge. 


The Russell Manufacturing Co., Middletown, Conn., has 
purchased the Howard Asbestos Co. of Northfield, Vt. The 
name will be changed to the Russell Asbestos Corp. 





ASSOCIATIONS AND SOCIETIES 





IRE Forms Quality Control Group 


A professional group on quality control has been formed 
by the Institute of Radio Engineers. This group has as 1ts 
major interest the quality control of components and entire 
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main means of going up. First came 
ne ladder; later, crude steps formed stair- 
ways. Even so, man still had to ascend a 
step at a time under his own power. 


/ 1800—For centuries, steps were man’s 
t 


SAVED...20 MILLION STEPS A DAY! 





Scaling As Meee 
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2 1875—-Stairways took all forms— 3 1901—The forerunner of today’s mov- 
straight, spiral, lain and ornate. ing stairs was installed in a New 
Then, one Samuel ray patented an York store. By 1915, Howell “Red Band” 
“elevator and moving stairway.” Though Electric Motors arrived. Soon, these rugged 
impractical, his idea set others to work. motors were widely applied. 
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Today—Modern, electrically driven 

moving stairs like this handle up 
to 8000 persons an hour... and save 
20 million steps a day! 


Howell is proud to have supplied the 
motors for many of today’s outstanding 
moving stair applications. \ou’ll also 
find Howell Motors on elevators, cranes, 
hoists, conveyors, fans, pumps and other 
important industrial equipment. 


Howell’s firsthand experience in the 
design, manufacture, and application of 
precision-built, industrial type motors 
can prove invaluable to you. 


Consult Howell before you buy your 
next electric motor. 





Elevator Type Motor 






































HOWELL MOTORS 


HOWELL ELECTRIC MOTORS CO., HOWELL, MICH. 
Precision-built Industrial Motors Since 1915 





























































systems in the fields of radio, television, electronics, and allied 
| subjects. R. F. Rollman, Allen B. Du Mont, was elected chai 
| man. 7 
| Egmont Arens Elected President 
| of Society of Industrial Designers 
Society of Industrial Designers elected Egmont Arens New 
| York industrial designer, president for the coming year Mr 
x Arens is design consultant to such firms as Westinghouse 
SOL-REX e | Northern Electric, and Carborundum. He is author of “Cop. 


Co REG. U. S. PAT. OFF. 


Miniature Incandescent Lamps ee 


mm for all purposes 


We invite your attention to our type 327 
lamp illustrated at the extreme left. Designed par- 
ticularly for aircraft instrument illumination it is 
manufactured to rigid and exacting specifications. 


The manufacture of miniature incandescent 
lamps which must meet particular requirements of 
performance, life or operating conditions has been 
our specialty for the past 37 years. 





If you have a lamp problem, write or tele- ee — 


phone us. We will be glad to help you. sumer Engineering” and lectures on industrial design and mer- 
chandising at New York University. Dave Chapman of Chicago, 
designer of home appliances (October 1949 ELectricaL Manp- 
FACTURING), was elected vice president. 





HERZOG MINIATURE LAMP WORKS INC. 8. ais 
merican Leather Belting Association 


12-23 JACKSON AVENUE Has New Publication 


LONG ISLAND CITY 1, N. Y. ; A tae scl 
“Leather Belt Drive News” is the name for an official publi- 
ee cation of the American Leather Belting Association. In the 


first issue, advantages, applications and other data on fiat 
leather belting are discussed. 
i sy < hi C < LOT 1 Dr. Ward Harrison Receives IES Medal 
ew DEFIES TIME | Mr. Harrison, who retired in 1948 as director ef engineer- 
| ing for General Electric Co. at Nela Park, Cleveland, received 


the IES medal at the opening general session of the 1949 Na- 


tional Technical Conference of the Illuminating Engineering 
Society in French Lick, Ind. 


CALENDAR OF MEETINGS 


Nov. 7-9—1949 Meeting of the Conference on Elec- 
trical Insulation, National Research Council, Pocono 
Manor Inn, Pocono Manor, Pa. 

Nov. 14-17—23rd Annual Conference, National Elec- 
trical Manufacturers Association, Haddon Hall, At- 
lantic City, N. J. 

Nov. 14-18—Sixth All-Industry Refrigeration & Air 
Conditioning Exposition, Atlantic City Auditorium, 
Atlantic City, N. J. 

Nov. 19—Second Annual Varnish and Paint Chem- 
istry Symposium, New York University, College of 
Engineering, New York City. 

Nov. 20-Dec. 3—22nd Exposition of Chemical Indus- 
tries, Grand Central Palace, New York City. 

Dec. 4-7—45th Annual Meeting, American Society of 
Refrigerating Engineers, Edgewater Beach Hotel, 


@ The renown of Imperial as the finest in 
Tracing Cioth goes back well over half a 
century. Draftsmen all over the world 
prefer it for the uniformity of its high 
transparency and ink-taking surface and 
the superb quality of its cloth foundation. 

Imperial takes erasures readily, with- 
out aero it gives sharp contrasting Chicago 
prints of even the finest lines. Drawings : ; 
made on Imperial over fifty years mae Jan. 10-11—Fourth National Home Laundry Con- 
are still as good as ever, neither brittle ference, American Home Laundry Manufacturers’ 
nor opaque. IMPERIAL Association, Chicago. 

If you like a duller surface, for clear, : we uae > was 

: ? Jan. 23-27—Southwest Air Conditioning Exposition 


a it area tor teh a0 wok TRACING CLOTH and 56th Annual Meeting, American Society of Heat- 
ing and Ventilating Engineers, Fair Park, Dallas. 


SOLD BY LEADING STATIONERY AND DRAWING MATERIAL DEALERS EVERYWHERE 
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by the Lleetevcal Industry 


where long service life and reliability under 
adverse operating conditions are essential, 
Silicone-glass laminates* have many actual 
and potential uses because of their unique 
properties. 


Flexural Strength, psi, 12,000 
to 15,000. 


Heat Limit, Continuous use, °C., 
more than 250. 


Water Absorption, °%/,, less than 1 


Arc Resistance, seconds, more 
than 240. 


Wet insulation resistance, meg- 
ohms (after 48 hours immersion), 
100,000. 
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/n Household Aphances 


A woman may be won by appearances—but she also demands 
a life-time of service. That's why Camfield engineers speci- 
fied Silicone-glass laminate* for the terminal block and con- 
tactor base in the new Camfield 1950 Toaster with Tete-a-Tete 
Controls. 


Their own testing proved that Dow Corning Silicone Resin 
bonded glass laminates are more rigid, more heat-stable, more 
resistant to moisture and easier to fabricate and assemble than 
conventional materials. 


# 6091 LAMICOID® MANUFACTURED BY 


MICA Gusullalor COMPANY 


Schenectady 1, New York 


TRADE MARK 


* WITH SILICONE RESINS BY 


DOW CORNING CORPORATION 
MIDLAND, MICHIGAN 
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continuous temperature 

















National's Silicone electrical insulating materials meet 
AIEE Class H specs. They boost the Class 8 266° F 
continuous operation maximum to 356° F. They include 
topes, tubings, varnishes, cloths, sheets, adhesives and 
laminates. National Silicone Mica-Glos Tape is made 
just 0035” thick. All National Class H components have 
high dielectric strength, high flexibility, long life; they 
contain practically NO organic materials. Send for our 
insulation Catalog No. 494. 
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PAPER TUBES 


hit, 


With specialized experience 
and automatic equipment, 
PARAMOUNT produces a 
wide range of spiral wound 
paper tubes to meet every 
need. .from 4” to 30” long, 
to 19” inside 
perimeter, including many 
odd sizes of square and rec- 
tangular tubes. Used by lead- 
ing manufacturers. Hi-Dielec- 
tric, Hi-Strengtbh. Kraft, Fish 
Paper, Red Rope, or any 
combination, wound on auto- 
matic machines. Tolerances 
plus or minus .002”". Made to 
your specifications or engi- 
neered for YOU. 


PAPER 


BE CORP. 


612 Lafayette St., Fort Wayne 2, Ind. 
Manufacturers of Paper Tubing for the Electrical Industry 
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Conductor : 
Copper wire 


Conductor 
insulation 
¢ Silicone 
Mica-Glas Tape 


Ground 

insulation 

Silicone 
Mica-Glas Tape 


Ground 
& insulation 
Silicone Mica- 


Glas Wrapper 


Outside tape 
Silicone 
Fiberglas Tape 


Finish: 
Silicone 
Varnish Used 
Exclusively 
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Direct-Current Armature Windings—Theory and Prag. 
tice—By Charles S. Siskind. McGraw-Hill Book C 
N. Y. 1949 + ix pp.—$3.00. 7 

This book, developed in a logical and systematica] manner, 
is written in a clear and understandable form and explains the 
fundamental principles of modern direct-current armature wind- 
ings. 

Calculations for the construction details of all types of wing. 
ing are simple and kept at a minimum. Novel testing Procedures 
are described for the location of troubles. Explanatory Problems 
show how windings, when changed, give different operat 
characteristics along with original diagrams to illustrate im- 
portant principles. Stressing the similarities and differences of 
various types of windings, clear cut elemental diagrams ape 
used. All windings are explained in terms of the simple 
and wave type windings. The “frog-leg” winding, for example, 
is explained in terms of the simplex lap and multiplex waye 
windings. 


Symposium on Aging Rubbers—No. 89, published by Amer. 
ican Society for Testing Metals, Philadelphia. 72 pp. $175 
paper binding, $2.40 cloth binding. 


Comprised of six papers, this symposium (Special Technical 
Publication No. 89) gives a review of the various methods for 
accelerating aging of natural rubber and synthetic elastomers 
Included are: The Mode of Attack of Oxygen on Rubber: 
Oxygen-Absorption Methods—Their Utility and Limitations jp 
the Study of Aging; Chemical Changes in Elastomers and 
Anti-oxidants During Aging; Physical Aspects of the Aging 
of Rubbers; The Effects of Light and Ozone on Rubber; and 
The Effect of Temperature on the Air Aging of Rubber 
Vulcanizates. 


American Standard for Electrical Indicating Instruments 
—Part I, Switchboard and Panel Instruments—published 
by American Standards Association, N. Y. 43 pp. $1.50, 
Standard, C39.1-1949, applies to the construction of a-c and 
d-c instruments of the following type: ammeters, voltmeters, 
wattmeters, ammeters, frequency meters, power-factor meters 
and other indicating instruments functioning on the above 


principles but indicating derived quantities. 


Symposium on Usefulness and Limitations of Samples— 
published by the American Society for Testing Materials, 
Philadelphia, Pa. 39 pp. $1.00. 

Comprised of three technical papers, this symposium covers 
such questions as: How much testing is necessary so that good 
material wili be generally accepted and bad material be re- 
jected? ; if the material from any one source is consistently good, 
are there any general principles governing the degree to which 
testing may be reduced as compared with that required when 
the quality is erratic? The papers and discussions appearing 
in this publication were presented at the 1948 Annual Meeting 
of the ASTM. 


Supplement to Handbook H28 (1944). Screw Thread 
Standards for Federal Services—Published by National 
Bureau of Standards. Available from Superintendent of 
Documents, U. S. Government Printing Office, Washington 
25, 0: &., $0.25. 


Unified Screw Thread Standards, Circular 479—Published 
by National Bureau of Standards. Available from Superitr 
tendent of Documents, U. S. Government Printing Office, 
Washington 25, D. C. $0.30. 


Supplement to Handbook H28 makes effective a number of 
changes in American screw thread standards which have beet 
adopted by the Interdepartmental Screw Thread Committee of 
the Federal Government since 1944. Revisions and additions 
approved by Sectional Committees B1, B2 and B18 of the Amert 
can Standards Association are included. ,Changes are givel 
dealing with American National thread series; screw threads 
of special diameters, pitches, and lengths of engagement; Amer 
ican standard pipe threads, miscellaneous standardized product 


ELECTRICAL MANUFACTURING 














plus 


AFTER LONG SERVICE 
ANY BEARING MUST 

BE PURGED 

Worn-out grease in a bearing 
must eventually be replaced 
with new lubricant to insure 
longest motor life. 


COMPARISONS OF 
SEALED BEARINGS 


SINGLE WIDTH TYPE 


ORDINARY BEARING 

No way is provided for thor- 
oughly flushing grease from 
dead end behind bearing. 


2G 7: sieht mead: 


U.S. LUBRIFLUSH BEARING 
Provides thorough flushing 
without disturbing bearing. 
New lubricant is forced be- 
hind and through bearing, 
purging old, worn-out grease. 
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FOR NORMAL LIFE 


FOR LONGEST LIFE 


To get the greatest endurance from a motor, positive lubrication is 
essential. U. S. Motors offer the unsurpassed combination of self-lubri- 
cation and Lubriflush at no extra cost. Years of extra service without 
re-lubrication can be expected. Then if you desire to eventually 
re-lubricate, it can be quickly and easily accomplished. You don’t have 
to disassemble the motor to re-lubricate. You simply remove drain and 
apply a grease gun while the motor operates. There’s no guesswork. 


ELIMINATE MOTOR HAZARDS AT NO EXTRA COST 
You pay no more for U. S. Motors with Lubriflush than for ordinary 
motors. So why not gain the advantages of self-lubrication plus Lubri- 
flush? Remember —bearing failure is costly. It may delay your produc- 


tion. Avoid bearing replacement by Lubriflushing. Your motor will 
deliver years of extra life. 


NEW BULLETIN presents 15 types 
of latest design U. S. MOTORS 


Mail Coupon for interesting Bulletin featuring U. S. 
Motors in natural color and showing Varidrive, Syncro- 
gear, Unimount, Totally-Enclosed and Verticlosed Motors. 


U.S. ELECTRICAL MOTORS Inc. 
Los Angeles 54, Calif. - Milford, Conn. 


ors Inc. - 
nO E. Slavson 8 os Angeles 54, Ca 
E. Slav ‘ 
Milford, Connecticut : 
end Bulletins a5 © 


Oo Lubriflush Bulletin 


oO General Bulletin 
NAME— 
| COMPANY : 


ADDRESS 


cked: 
Oo Varidriv 


° 
Without obligation 


e Bulletin 
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for performance too! | 





SANGAMO Zype 60 CAPACITORS 


Where exceptionally small filter capacitors | 
are a necessity Sangamo Types 62 and 64 
Capacitors are your best choice. These 
capacitors are mineral oil impregnated for 
E characteristic and assure long life and | 
excellent performance at temperatures from 
—55° C to + 85° C. They are ideal for air- 
craft, guided missile work, or commercial 
applications. | 
Types 62 and 64 paper capacitors are | 
hermetically sealed in seamless drawn steel | 
cases, smaller than the size requirements of | 
joint Army-Navy specification JAN-C-25, | 
CP 60 Series. Non-magnetic copper or brass | 
cases can be supplied, if desired. Standard 
capacitors are supplied with top terminals 
and brackets for upright mounting, or with 
bottom terminals and brackets for inverted 
mounting. Catalog No. 832 gives full in: 
formation. Send for your copy. 


Whenever you need capacitors, choose | 
from the complete Sangamo line of paper, | 
mica, electrolytic and button capacitors | 
for every industrial, electronic and radio 
application. | 


$C4913 


ELECTRIC COMPANY | 





in Canada: Sangamo Company Limited, Leaside, Ontario 









threads, and acme threads. An extensive appendix Contains 
charts and tables of the recently adopted Unified Screw Thread 
Standards. 

Circular 479 covers the proceedings of the meeting of he 
cord on Unified Threads signed at the National Bureay of 
Standards on Nov. 18, 1948. Tables and numerical data on the 
new Unified Thread forms are included. 


Standard Welding Terms and Their Definitions—pypjy 
by the American Welding Society, N. Y. 50 pp. $1, 
Containing more than 500 words and 57 illustrations, this 
standard formulates a standard terminology for weldj It 
defines basic concepts such as fusion, penetration and bona 
bead weld and weld bead; backing weld and back weld, A 
Standard Master Chart of Welding Processes and Process 
Charts listing all 37 welding processes in use today may be 
obtained for $0.25 extra. : 


NEMA Standards for Continuous-Filament Glass Y. 
Publication No. GFI-1949—published by National Electrica} 
Manufacturers Association, N. Y. 12 pp. $0.70. 


These standards cover continuous-filament yarns used in the 
covering of wires and cables and in the production of ele. 
trical insulating materials and components. Such yarns age 
made from continuous glass filaments having various diameters 
and treated, bonded or coated as is necessary for their manp. 
facture. The products are white, sleek, clean yarns. 


NEMA Recommended Practice for Fabricating Vy}. 

canized Fibre, Publication No. VU2-1949—published by 
National Electrical Manufacturers Association, N. Y. 16 Pp. 
$1.25. 


Engineering information covering the following machining 
operations which can be performed on vulcanized fibre is con 
tained in this book: cutting, punching, shaving, broaching, dril- 
ing, threading, tapping, milling, shaping, sanding, marking, fin- 
ishing, and screw machine and lathe operation. 


Symposium on Magnetic Testing—published by the Amer 
ican Society for Testing Materials, Philadelphia, Pa, 198 
pp. $2.50 in heavy paper and $3.15 in cloth binding. 

Ten technical papers by leading experts in the field covers 
some of the new advances made in magnetic testing and analy. 

sis (ELecrricAL MANUFACTURING—August, 1948, p. 121). 


Who’s Who in Plastics—published by Society of the Plastics 
Industry, Inc., New York. 244 pp. $4.50 for members, $5.50 
for non-members. 

This book provides a comprehensive index for executives, 
engineers, and designers who wish to inquire into the affiliation, 
experience and training of persons in the plastics industry. 


Refrigeration Fundamentals (Sixth Edition) —published by 


by American Society of Refrigeration Engineers, 40 West 40th 
St., New York. $7.00 in U. S. A.; $7.50 elsewhere. 


STANDARDS AND SPECIFICATIONS 





Connectors—MIL-C-5015 is the governmental designation of 
the specification for AN electrical connectors for the military | 
services. This replaces AN-C-591. 


Style Manual for American Standards is published by the 
ASA to bring about greater uniformity in presentation of 
technical data. Copies of this 28-page manual may be obtained 
from the American Standards Association, 70 East 45 St, 
New York 17, for $1. 





Pool Cathode Mercury-Arc Converters—This 34-page book- 
let contains standards applicable to all types of mercury-afe 
power converters employing rectifying devices with mercury 
pool cathodes and used for power conversion purposes. Ret 
tifier transformer standards are also included. Published Bf 
American Institute of Electrical Engineers, 33 West 39 St 
New York 18, for $1.20. 
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More and more design engineers are specifying Hydron 
Bellows Assemblies, not only for temperature and pres- 
sure control, but also for sealing rotating shafts against 
leakage in compressors, gear boxes, torque converters, 
refrigerators, automotive fluid drives and other equip- 
ment. Each of these assemblies is engineered to fit indi- 
vidual specifications. Before your designs are too far 
advanced, let our engineering department make a con- 
fidential analysis of your sketches and submit recommen- 
dations. No cost or obligation, of course. CLIFFORD 
MANUFACTURING COMPANY, 126 GROVE ST., 
WALTHAM 54, MASS. Division of Standard-Thomson 
Corporation. Offices in New York, Detroit, Chicago, 
Los Angeles. 
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> CLIFFOR 


HYODRAULICALLY - FORMED BELLOWS 
AND BELLOWS ASSEMBLIES 
ALL-ALUMINUM OIL COOLERS 


FOR AIRCRAFT ENGINES 
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MERCURY 
A 


MERCOID 


Assure Accuracy, Positive 
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Mercoid hermetically sealed switches are the most dependable means 
for opening and closing an electrical circuit. They cannot be affected 
by dust, dirt, moisture or corrosion; nor are they subject to open 
arcing. pitting, oxidation or sticking of contacts. 

They are successfully, used in many industrial applications. 

There are various types available. The magnetic type, illustrated 
above. operates with the movement of the magnet—the tube remains 
stationary. The tilting type, opens and closes the circuit on a snap- 
action principle. Both types provide an instantaneous and positive 
“make” and “break"’ in the circuit. 

Our engineering staff will assist in their application to any of your 
switch problems 


THE MERCOID CORPORATION 
4227 West Belmont Avenue, Chicago 41, Illinois 
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Fits Your 


Production 
To A et ‘T 39 


Kenvo tS high quality, uniform 
transformers, are your best bet for development, 
production and experimental work. For over 20 
years, the KENYON “K” has been a sign of skill- 
ful engineering. progressive design and sound 
construction. 


Now — reduce inventory problems, improve 
deliveries. maintain your quality — specify 
KENYON “T's,” the finest transformer line for 
all high quality equipment applications. 


New Catalog Edition! Write Today! 


KENYON new modified edition tells the com- 
plete story about specific ratings on all transform- 
f. - ers. Our standard line saves you time and expense. 
‘ Send for your copy of our 
latest catalog edition now! 
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KENYON 
TRANSFORMER CO., Inc. 


840 BARRY STREET * NEW YORK 59, N. Y. 
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Technical Glass 


Is Not Just “Glass” 
(Continued from page 88) 


ware. However finishes of finer texture may be pro- 
a a a ike de Dieta ldaale eae o 
vided at increased cost. Pressing takes place between 
a plunger and the mold in which a gob of glass is loaded 

Automatic production is generally economical for 
runs of 25,000 pieces if the demand permits amortization 
of tools over a minimum of 100,000 pieces. Tolerances 
approximately 50 per cent closer than those listed jn 
lable IV may be considered at increased cost, 


2. Blown Ware. The cost per pound of hand-blown 
ware is generally higher than that of pressed ware. Ip 
many cases, however, the inherent light weight makes 
the cost per piece comparable. Blown ware has the beay- 
tiful finish of incandescent lamps and vacuum coffee 
makers. 

Automatic production is usually economical for runs 


TABLE IV A—TOLERANCES FOR TECHNICAL GLASSWARE 


} | 
Mfg. | Outsidediameter, | Wall | Bottom 
| in. | thickness,in. | thickness 
2-4in. diam: +.031 | in. +0.031 | shallow: 
Pressed| 4-6in.diam: +.047 | — | 
|over 6in.diam: +.063 | 4-5, in. +0.047| deep: +30% 





Biown | 2 in. diam: +0.05 ratio: 
| 4in. diam: +0.07 max. wali 
6 in. diam: +0.09 | min. wall 
3 to 5 
| 25% of nom. 
wall thickness 


3% in. 
finished '-1 in. 







TABLE IV — DESIGN LIMITS FOR GLASSWARE MADE BY 
DIFFERENT MANUFACTURING METHODS 












































Diam| Weight or | Weight|_ Wall thickness, in. 
Mfg. | | max | length =| max | maxi-| BK: 
in. max Ib | mum| Minimum 
Shal-| 15 in.diam: Small: '¢ 
low 8in. 
25 | 
| 10-12 14 | 2-4in. diam:5 
hand dowe| (teamed : — 
| ware in. | 4in. 2% 
ES | | in. diam: % 
| ma- | shal-| 10in. diam: 
|chine| low)! 6in. small: 54 
ware; 18 | ; 
2-4in.diam: % 
deep 6in. diam: 
10-12 | 10in. 5 | % | 4in. diam:% 
ma- | 
Blown jichine| 614 14in. 114 
| ware | 
| 64 | 10ft | 40 % | 2in. diam: 
Drawn | 4in. diam 
| } | 6in.diam:. 
| | | % 
plate | 1 to | o % 
| 30 in. 
Sheet | | % 
| mold 1 to 
| fin- 12 in. | 4 to 
| ished! 1 








of 25,000 pieces, if the demand permits amortization of 
tools over a minimum of 100,000 pieces. 


3. Drawn Ware. The cost per pound of drawn ware 
(tubing and rod) generally runs from two to five times 
that of pressed ware. It has the high finish typical of 
fluorescent lamps. Special pieces do not require tool 
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| ALLIS-CHALMERS 
ANNOUNCES NEW 
AIR CONTACTOR THAT 


Fitsin'2, 
the Space 


MALL ENOUGH TO BE INTERCHANGEABLE with 3 pole oil [iin 
S immersed contactors... with vertical action double break  fgiebealall 
contacts to reduce maintenance . . . this new Type 256 High 
Voltage Air Contactor is now available as a separate device 
for manufacturers of electrical control apparatus. 

Used as a component in your — the new a 256 
Contactor reduces your overhead because a special line of 
oversized cubicles is not necessary! 

Measuring only 15 x 25 x 38 inches, this Contactor com- 
bines double break contacts, magnetic blowouts and arc 
stretching for rapid arc extinction in a small space. Vertical 
action magnet and contacts eliminate turning shafts, shaft 
bearings and flexible contact leads. Fewer parts mean longer 
life, easier installation and adjustment. 

It is easy to mount! There are four mounting holes in 
the flat base plate. Adequate insulation is provided between 
all live _ and ground to permit direct mounting on a 
grounded plate or enclosure. 

The Contactor requires a floor area of only 375 square 
inches, Terminals are easily accessible for ready connection. 
A multi-stage auxiliary switch provides for interlocking, 
auxiliary control and indicating circuits. 

Double break movable contacts are self-aligning with pres- 
sure adjustments to assure positive anti-bounce closing of 
both gaps. These features add up to extra long contact life 
— trouble free service. 

Ratings are 200 and 400 amperes at 2300 volts, 200 am- 
peres at 4600 volts. In addition to single units, mechanically 
interlocked contactors on a common base are available for 











ALLIS-CHALMERS, 937A SO. 70 ST. 
MILWAUKEE, WIS. 
Gentlemen: 


Please send advance information on the New Type 
256 High Voltage Air Contactor, 









reversing or dynamic braking. Name 

5 Title 

e 

. Company 

f 
ALLIS-CHALMERS = 

‘ City State 

' A-2842 
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es STRE NGTH 
e SERVICE 


No. 2861. Push-Pull Type 


Pressure-Riveted Laminated 
Steel Frames 


Mounting front and side 
plate one piece 


Phosphor Bronze Plunger 
Guides 


Cadmium Plating 


impregnated Cloth-Taped 
Coil 
Two D.W.D. types shown. For any 
voltage, any frequency, constant or 
intermittent duty, AC or DC. Ask 
for Bulletin. Davis builds solenoids 
for every kind of duty. 


TO YOUR SPECIFICATIONS 


More than 30 years’ specialized en- 
gineering. Two large _ modernly 
equipped plants. Bring your coil 
problems for consultation without ob- 
ligation. Use our cooperative service. 
Send B/P, sample or data for quota- 
tion, and quantity, large or small. 


Precision-Made Coils for every electrical purpose 


<e> DEAN W. DAVIS & CO. 


leds Se Olle For ile Me lee lite 


1006 FIRST ST.. KENTLAND, INDIANA 


% Yes sir, POWER! These 
Clarostat power resistors are 
built to handle real power— 
year after year—for outstand- 
ing service. 


Exclusive cold-setting inor- 
ganic cement won't crack, 
peel, blister or flake. Handles 
heat shock of frequent on-off 
operation, without flinching. 


Write for Engineering Bul- 
letin 113. Try a Greenohm! 
Clarostat jobbers stock them. 
For quantities, let us quote. 





5 to 200 watts, stand- 
ard. Fixed or adijust- 
able. Also with taps, all 
types of terminals and 
mountings, on special 
order. 


SLAROSTAT MFG. CO., INC 


a a 


charges. Runs of 100 Ib can be made at reasonable cost 
Tolerances from 50 to 70 per cent closer than those 
listed on Table IV can be provided at reasonable jp. 
creases in cost. 


4. Sheet. Several glasses are available in polished ang 
mold finished sheets. The cost of such glass shape jg 
usually comparable to drawn ware. 

The variety of ware that can be made by blowing, 
pressing, drawing or casting is very great. Rods and 
tubing are sometimes already finished and require po 
auxiliary treatment. This may also be true of the sim. 
pler kinds of pressed ware, such as fuse plugs, but jp 
many other components finishing treatment is used, 

Holes can be punched in glass by forcing a gs 
steel pin through a small area preheated by a localized 
gas flame. This is possible only with thin glass sections 
and glass having a low thermal coefficient of expansion, 

Glass can be ground and polished using abrasiye 
compounds of various fineness. Although such working 


Corning Glass Works 


Opal glass is generally specified for foodmixer bowls. 


is usually very slow great caution must be exercised 
because localized heating (friction of grinding com- 
pound) tends to cause breakage. 


Thermally Toughened Glass 


Thermally toughened or tempered glass (mostly 
borosilicate glass) is made by reheating a piece of glass- 
ware, after it has been formed, to a temperature well 
above its annealing point (often to the softening point) 
and then rapidly cooling the surfaces by means of aif 
jets or immersion in oil or various molten salts. This 
rapid chilling places the exposed surfaces permanently 
in compression, balanced by tension inside. Increase im 
strength may be as high as 300 to 400 per cent and 
more, depending upon the stress conditions. Moreovef, 
stresses added by thermal toughening are not suscepti 
ble to fatigue. This tempered, case hardened or chilled 
glass is very strong, but when the surface is disrupted, 
even at a single isolated point, the whole glass breaks 
into many small interlocking fragments which are much 
less likely to inflict serious wounds than are largef, 
jagged fragments of ordinary annealed glass. 

Typical applications of such glass are sight glasses 
for refrigerator compressors, signal glasses (railroad 
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In Electronics, Stainless 
Meets Every Test Devised 
For Fastenings! 


Non-magnetic, resistant to corrosion or vi- 
bration, impervious to heat or cold, perma 
nent whatever the quality you demand, 
count on stainless fastenings to provide the 
most efficient answer! Reduce maintenance 
and look for longer life with stainless! 


7,000 Varieties 


Anti-Corrosive, America’s oldest and largest 
supplier dealing exclusively in stainless fas 
tenings, carries this tremendous stock for 
your convenience plus a special order 
service available for occasional odd sizes. 


Write TODAY for Folder M-49 for Further 


Information! 


PORCELAIN.... 
to Size and Quality 


@ Colonial Porcelain is used on thousands of elec- 
trical and other products. This is 
because it is carefully made to size 
and its uniformity further insured 
by burning in gas-fired, tempera- 
ture-controlled kilns. If you need 
electrical porcelain parts, send us a 
sample or drawing for our estimate. 


The Colonial Insulator Co. 
907 Grant St. Akron 11, Ohio 


Glonis 


PORCELAIN 
MADE TO ORDER 


Chicago 
2753 W. North 
Tel. HU-6809 





and marine), water gage glasses and suspension in- 
sulators. One of the most spectacular applications of 
such tempered glass is in connection with lenses for 
imbedded beacon lights at airport boundaries and run- 
ways. Dead load capacity of 100,000 Ib has been 
achieved. The wheel of an airplane may pass over such 
a glass lens without destruction of the light. The tem. 
pering process increases the cost of the glass part by 
about 20 per cent. : 


Optical Qualities 


Glass can be wholly transparent or have a controlled 
transparency. Sight glasses usually are “clear” glasses 
to permit close observation of the liquid. Some of the 
sight glasses are designed to magnify for easy reading 
of dial figures. Glass panels of fluorescent lighting fix. 
tures call for moderate diffusing characteristics, while 
in other applications varying degrees of matting or 
clouding is required. The diffusion of lights results from 
the presence of myriads of tiny, crystalline particles em- 
bedded in a glassy matrix. The inclusions in the more 


Manufacture of colored glass parts like these aircraft 

running lights require precise technical control all 

along the line. Hue and transmission values are being 
checked on a comparator at Kopp Glass, Inc. 


common opal glasses are likely to be crystallites of cal- 
cium and sodium fluorides. Only recently has it been 
found possible to control crystallite formation accurate- 
ly. Very often ribs, prisms and waffle-shaped configura- 
tions are molded into the glass pane to aid such diffusion 
and direct the angle of light distribution. 

Glare can be eliminated on glass lenses by vacuum 
deposition of a thin film of magnesium fluoride. The 
main advantages of such treatment are to overcome loss 
of light transmission and eliminate glare due to reflec- 
tion. Coating is an expensive procedure and is used 
only in critical applications like photographic lenses, 
but there may be some necessity in connection with 
essential instrumentation. 


Coloring of Glass 
Colored glasses are made by adding very small 


amounts of various metallic oxides to clear glass formu 
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OPERATES IN ANY POSITION—shatt up, down, horizontal, or any 


intermediate position. 

A new lubrication system constantly circulates oil between shaft and 
bearing, regardless of the position of the motor. Oil-saturated packing 
continuously feeds bearing with filtered oil—no additional lubrication 
required throughout its long, service-free life. 

Quiet and light weight—extremely low noise level. Die-cast aluminum Mi () T Q 
housing reduces weight. Bearing surfaces machined in one set-up—gives 

permanenity true GRegnmenic EWEN Tle a 


Versatile—variety of mounting arrangements available; as well as 
variable-speed operation by using suitable controller. 


Ask your nearest G-E sales representative for details. 
Apparatus Department, General Electric Company, 
Schenectady, New York, - 
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FOR LAMINATIONS AND PRECISION STAMPINGS 


Motor and electrical parts manufacturers using 
carbide dies realize substantial savings. These 
tungsten carbide dies have a life expectancy 20 
to 60 times that of steel dies; reduce costs accord- 
ingly. For full information on how you can cut 
your costs, write, wire, or telephone. 







TOOL AND 
DIE COMPANY 
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PATENT 
PENDING 


A. LAST! An iron so light, so well balanced 
its weight is hardly noticeable. When you pick 
it up, when you work with it, you'll know why 
HEXACON calls it FEATHER WEIGHT. It’s 
the perfect iron for long, delicate work where 

; fatigue works against 

Per seescecrceny quality. It can work for 

you — improving and 

speeding production. 

More comfortable and 

practical than a pencil 

iron. No transformer re- 
quired. Price only $5.00. 








HEXACON MODEL 30H. 
Weight 5% oz. (less cord). 
40, or 60 Watts. Both %” 
and ¥,” tips furnished. Ask 
for literature on complete 
line of screw tip, plug tip 
and hatchet irons. 


HEXACON 
ELECTRIC CO. 


177 W. CLAY AVENUE 
ROSELLE PARK, N. J. 
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HEXAGON 
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1780 Southfield Road « Lincoln Park 25, Michigan 





las: nickel or cobalt for purples (one part cobalt in 
500,000 is detectable) ; cobalt with copper for blues. 
copper or chromium, or both, for greens; iron, carbon 
or other materials for yellow; gold, selenium or ¢o 

for reds. Very precise time and temperature contro] jg 





Some Corning electronic components of metallized glass, 
including fixed and permeability tuned inductances, and 
trimmer capacitor with zero temperature coefficient. 


needed to “strike” the desired color. Although com- 
positions with precise color control required for sig- 
nalling and identification are available, they are not 
recommended for decorative use because of their higher 
cost when compared with equally attractive decorated 
clear glasses. Typical uses of colored glassware are 
illuminated indicator glasses, exit signs, and “on” and 
“off” dial lights on electric switches and appliances. 
By using the coloring oxides with opal glasses, con- 
trolled lighting conditions are obtained such as .“day- 
light” light and others. 

Precisely color controlled glasses are used by Amer- 
ican Association of Railways for signal application, * ° 
Navy Department for marine running lights,* Insti- 


2 Specification of Railroad Signal Colors and Glasses, Research Papet 
RP1688, National Bureau of Standards, January 1946. Obtainable from 
Superintendent of Documents, Washington 25, D. C. Price 10¢. 

Signal Glasses (exclusive of Kerosene Hand Lantern Globes) AAR 
Signal Section Specification 69-40, Part 136. Obtainable from Association of 
American Railroads, 30 Vesey St., New York 7. i 

4Lenses and Globes, Electric Light. Navy Department Specification 
17L5e dated November 2, 1942. Obtainable from the Navy Department, 
Washington, D. C. 
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\ V HEN re-design of a molded plastics product can 
eliminate 90% of the former labor cost, that is a 
major accomplishment. . . 
Horrocks-Ibbotson of Utica, New York, re-de- 
signed their famous Sea Level Winding Reel for 
molding on Stokes fully automatic presses. 


Production rate of the side pieces was stepped 
up from the old rate of 60 per hour to 270 per hour; 
press labor cost was cut 90%; deburring costs now 
approach zero; material losses from 10% to 4%. 


Stokes completely automatic molding machines are 
cost-saving units . . . designed to produce precisely 
accurate parts, economically and dependably. 

Stokes can tell you whether your plastic parts can 
be profitably produced by automatic molding . . . 
just send the parts or blueprints for free analysis. 


F. J. STOKES MACHINE COMPANY 
5996 Tasor Roap 
2 PHILADELPHIA 20, Pa. 


WRITE for Bulletin No. 741 describing 
the Stokes Completely Automatic 
high-production Molding Press. 


Stokes makes Vacuum and Spe- 
cial Processing Equipment, High 
Vacuum Pumps and Gages, Phar- 
maceutical Equipment, Industrial 
Tabletting and Powder Metal 
Presses, Plastics Molding Presses, 
Water Stills and Special Machinery. 
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RCA INTERCOM 
“Converts Walk- 
ing Time _ Into 
Working Time.” 
Case molded by 
Mack. 


Call or write for illustrated booklet B, completely 
desc:ibing MACK facilities. 
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tute of Traffic Engineers for traffic lights® and by the 
Army and Navy for aeronautical running lights.* Sue} 
colored lights are subject to spectrophotometric meas. 
urements and by means of the International Commis. 
sion on Illumination (ICI) data can be interpreted in 
terms of luminosity and the x and y coordinates (or 
map) defining chromaticity.’ Standards of color are 
kept at the National Bureau of Standards in Washing. 
ton, D. C. These arg composed of primary limit glasses 
like yellow and blue for green. 

It is apparent that such close color control is expen- 
sive and justified only in special uses such as traffic 
lights, aeronautical signalling devices, railroad signals, 
and even automotive identification lamps. The cost of 
such closely controlled color ware is often ten times that 
of ordinary colored glass ware. 


Special Glasses 


Besides the standard variety of technical glasses de- 
scribed above there are several glasses that serve spe- 
cial purposes. Such glasses are rather expensive and 
their use, therefore, restricted to critical applications, 
Several of such glasses are described below, but new 
ones are constantly being developed, many of them for 
optical purposes. 

Certain glasses (Nos. 7910, 7911, 9700, 9741, Table 
III) will pass wavelengths of the ultra-violet spectrum, 
while other glasses are made to absorb ultra-violet or 
infra-red or longer wavelengths of the visible spectrum. 
Some glasses will pass infra-red. Dense lead glasses 
serve to shield X-ray radiation. Still other glasses are 
made to absorb all of the visible light, or pass or absorb 
certain colors (color filters). Glass Nos. 254 and 255 
are “heat transmitting” glasses while there are also 
several kinds of “heat absorbing” glasses. The powerful 
flood lights for television cameras are equipped with 
heat absorbing lenses, also motion picture projection 
heat filters. Heat absorption of Aklo type glass varies 
from 5 to 50 per cent. Mercury vapor, sodium vapor 
and germicidal lamps require special glasses passing 
and absorbing certain regions of the optical spectrum, 
depending upon the light source. Other filters are made 
for their special spectral transmission characteristics 
and are particularly useful in colorimetric work and in- 
strumentation. 

For the electronic industry a number of glasses which 
can be joined to metal to form a vacuum tight seal have 
been developed. A few such glasses are listed in Table 
III (Nos. 3321, 7050, 7052 and 8870). Many more 
such glasses and metals as well as the sealing tech- 
niques involved have been described in ELECTRICAL 
MANUFACTURING, February 1947, p. 96 (Glass-to- 
Metal Seals for Electronic Components ). 

Glass surfaces may also be metallized* for other pur- 
poses. Meter windows, for example, are sprayed with 
brass to facilitate soldering to a metal bezel. Glass tubes 
can be metallized to form inductances, using coatings 
of silver or other noble metals fired on at high tem- 

5 Adjustable Face Traffic Control Signal Head Standards, ASA D10.1- 
1942, QObtainable from Institute of Traffic Engineers, 60 John St., New 
York, N. Y., or from the American Standards Association, 70 East 45th 
St., New York 17, N. Y. 

® Army-Navy Aeronautical Specification Colors; Aeronautical Lights and 
Lighting Equipment AN-C-56. Obtainable from Air Materiel Command, 
Wright-Patterson Air Force Base, Dayton, Ohio. 

7 See also ‘Handbook of Colorimetry,”—Hardy, Published by Technology 
Press (MIT), Cambridge, Mass. 


8 See “‘Three Metallizing Techniques,’ Lebens, ELectricat MANUFACTUR 
ING, February 1949, p. 120. 
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FOR DEPENDABLE 


Ce LINE VOLTAGE CONTROL 


STEP DOWN * ISOLATION * REGULATING 





STEP DOWN ISOLATION TRANSFORMERS 


Designed with completely isolated primary and secondary windings for continuous duty to reduce 
line voltage of 200-240 volts, 50/60 cycles, to 100-120 volts, 50/60 cycles. 6 foot input cord 
and plug and outlet receptacle. 


VA DIMENSIONS WEIGHT LST 
PARTNO | MOUNTING! paling = ames = ane 
100 K 10 50 4 $ 9.60 
100 K 11 75 3%” 5 10.50 
100 K 12 100 3%” 6 11.40 
100 K'13 150 3%” 7% 13.50 
100 K'14 250 5%,” 12 18.30 





Note. Also available as Step Up Types at 10% INCREASE IN LIST PRICE. 


STEP DOWN AUTO TRANSFORMERS 


Designed for continuous duty to reduce line voltage of 200-240 volts, 50/60 cycles to 100-120 
volts, 50/60 cycles. 6 foot input cord and plug and outlet receptacle 
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VA DIMENSIONS WEIGHT usT 
PART NO MOUNTING RATING oarrn aoe LBS. PRICE 
100 K 1 A 75 2%” 3%” 3% $ 7.70 
100 K 2 A 100 2 % , 3 % . 3 % 8.90 “ce” 
100 K3 A 150 3%" 3%" 4% 9.90 
100K 4 A 250 35%” 4%" 7 12.60 
100K 5 A 500 44," 5H" 12% 20.50 
100 K 6 A 750 5%” 5%" 16% 24.50 
100 K7 Cc 1000 5%" Y cd 20 39.00 
100 K 8 CS 1250 5%" a 25 42.25 





NOTE: Also available as Step Up types at 10% increase in List Price. 
LINE REGULATING AUTO TRANSFORMERS 


Designed for continuous duty to correct abnormal or fluctuating line voltages. Input tapped at 80, 
85, 90, 95, 100, 110 and 125 volts, 50/60 cycles, to provide an output of 115 volts, 50/60 
cycle. Rotary Input switch on all models and output volt meter on the 500 VA and larger sizes. 
6 foot input cord and plug and outlet receptacle 





DIMENSIONS 


VA 
PART NO. |MOUNTING| pating DEPTH 
100 2%" 
200 3%" 
300 34" 
500 AY" 
750 AY" 
1000 4%" 
1250 si" 
1500 5%" 


100 K 15 
100 K 16 
100 K 17 
100 K 18 
100 K 19 
100 K 20 
100 K 21 
100 K 22 


o90°000e%°o 





(Prices subject to change without notice) “D” 


Inquiries invited from Distributors and Dealers. Write Mounting 
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Established in 1935 2734 N. PULASKI RD., CHICAGO 39, ILL., Upeuee 
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IT’S EASY TO APPLY HEYCO 
1. Slip HEYCO on wire. 


2. Snap HEYCO into hole. 


6 





Here's what Aeyco does- 


4. Absorbs cord pull, push and torque 

2. Insulates wire from chassis 

3. Prevents wire from fraying 

4. Eliminates tying wire knots 

5. Improves product appearance at low cost 


TEST SAMPLES WILL BE SENT ON RECEIPT OF WIRE SPECIFICATIONS 


HEYMAN MANUFACTURING COMPANY 
KENILWORTH 1, NEW JERSEY 


In Canada approved by Canadian 
Standards tion No. 891 





peratures. Carbon is deposited on glass to form resist. 
ances, which may be water cooled. Ooo 
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Wide-Band Chain Amplifier 


(Continued from page 59) 





were no 200-ohm coaxial connectors available, the so- 
called “non-constant” impedance connectors were tried. 
These were found to have too high a shunt capacitance 
and could not be used. Type N 50-ohm connectors were 
finally chosen because of their comparatively low shunt 
capacitance—2 ppf less than the non-constant impedance 
type. Wire-wound resistors could not be used in any 
form, for their inductance introduced high standing 
waves on the delay lines. Carbon high-frequency types 
were selected as the only resistors that would do the 
job. Ceramic condensers were obligatory, since all 
other types had too much inductance. Even some 
ceramic-disk types could not be used because the leads 
were too long or were wound in a circle when making 
contact to the ceramic inside the condenser. Such 
lead lengths often produce resonances well below 200 mc. 

As there was no 200-ohm coaxial cable available, it 
was necessary to manufacture it. This was done by 
substituting a No. 32 or smaller wire for the center 
conductor of Type RG-7/U 100-ohm cable. The meas- 
ured impedance under these conditions was 185 ohms 
at 160 mc. 

Problem of performing measurements on a 200-mc 
band-width amplifier is a complete subject in itself. 
Signal generators are available that cover the frequency 
range, but their maximum output is only 0.1 volts. 
There are no voltmeters that will easily read such 
low voltages at 200 mc. This initial difficulty was 
solved by building several amplifiers which were used 
as pre-amplifiers for the signal generator and vacuum- 
tube voltmeters. A further problem was the interaction 
of amplifiers and instruments, so 200-ohm isolation 
pads had to be built which were constant over the 200 
me range. Finally, all measurements of the trans- 
mission characteristics, standing wave ratio and voltage 
gain had to be taken point by point over the entire 
band width of 100 ke to 200 mc. 

All initial performance requirements were met ofr 
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Solder dipping tank. 
Also made in round 
shape with pouring 
lip and single or dou- 
ble needle valve ori- 
fice for drop. by drop 


dispensing. 


Popular wax pots, 

made in a variety of 

sizes. Fixed or selec- 

tive thermostat con- 
trol. 


Heat, melt and convey 
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compounds uniformly, economically and depend- 
ably . . . with the STA-WARM METHOD of sur- 
rounding entire sidewall and bottom areas of tanks 
and pots with safe heat. 

Electric heat under accurate control is a valuable 
operating advantage you may enjoy with Sta-Warm 
compound melters, conveyors and dispensers of 
many varied types and sizes. 

The Sta-Warm Method of designing compound 
and soft metal heaters eliminates “hot spots” that 
cause carbonization. Likewise, it eliminates un- 
heated areas that cause cold lumps. 

In the long run, you will prefer Sta-Warm com- 
pound heating equipment on your job just as thous- 
ands of others have. 

For every heated compound or soft metal you use, 
there’s an ideal installation waiting for you at 
Sta-Warm. 

Inquire today, stating your problem, and get the 
right answer promptly, from ..... 
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Wax, pitch or potting 
compound dispensing 
heater for bench use. 
2 qt. to 25 gal. cap. 
Power agitator. Selec- 
tive thermostat. 
Needle valve dispens- 
ing orifice. 








Large 5 to 100 gal. compound 
melter with power driven agi- 
tator and molasses gate valve. 
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HEVI DUTY ELECTRIC COMPANY 


Dry Type Insulating 


TRANSFORMERS 


for 
Lighting 
and small 
Power Loads 


25 KVA 


Primary Voltage 
480/240 


Secondary Voltage 
240/120 


60 Cycles 
Single Phase 





@ Floor or wall mounted without changing supports. 
®@ Solderliess Connectors save installation time. 
@ Removable top cover for access to large work space 
@ Chimney type air space provides better cooling. 
@ Vacuum impregnated coils for better insulation. 
@ Sheet metal case gives you better protection. 

(Other Sizes % - 1000 KVA Available.) 


HEVI DUTY ELECTRIC COMPANY 
HEAT TREATING FURNACES HEM=eBuUT-Y ELECTRIC EXCLUSIVELY 
ORY TYPE TRANSFORMERS — CONSTANT CURRENT REGULATORS 
MILWAUKEE 1, WISCONSIN 





SERIES 


THERMOSTATICALLY CONTROLLED 
ELECTRIC IMMERSION HEATERS 


FOR WATER, OILS AND CHEMICALS 


For Industrial and Domestic Hot Water Heaters, Dish Washers, 
Steam Tables, Coffee Urns, Sterilizers, Stilis, Laboratory Equip- 
ment and similar devices. 

Easily, quickly and economically installed in any present equip- 
ment that requires heat for liquids, without disturbing existing 
plumbing. Plugs in any convenient outlet. 

Efficient for Heater Tanks for plastic coating requiring tem- 
peratures up to 200 degrees F. 

By the makers of Vulcan Electric Soldering Tools, Solder 
Pots, Glue Pots, Branding Irons and Heating Elements. 


VULCAN ELECTRIC CO. 
DANVERS 2, MASS. 





exceeded. As shown in Fig. 7, band width and pai 
values set up originally were equalled. Transmission 
characteristic of + 1.5 db in the final design was 
half the maximum limit of + 3 db allowed: standi 
wave ratio of 1.5 db was far lower than the 4-dh 
maximum value set up. Yet an output of 4 volts rms 








Fig. 8—For the 40-db amplifier four stages of six 6AK5 

tubes are mounted on a panel approximately twice the 

width of the 20-db unit. The amplifier has linear phase 
shift and a rise time of 0.003 microseconds. 


was attained as compared with the required value of 
3 volts. 

That the insistence on economy in construction did 
not sacrifice quality was born out in the performance 
of the amplifier. The mechanical design both fulfilled 
the electrical requirements placed on it, and lent itself 
to production techniques. This is shown by the fact 
that the production time is 30 per cent less than that 
originally estimated. Since practically all components 
were finally procured commercially, the cost was mate- 
rially reduced. Simple chassis design, a minimum of 
engraving, and but few special parts led to a further 
reduction in cost over the preliminary estimates. There- 
fore, it is felt that the need for a wide-band amplifier 
at reasonable cost has been met, and that this instru- 
ment represents a significant step forward. 

Where a higher gain is needed, the same basic type 
of circuit is now incorporated in an amplifier with a 
gain of 40 db, shown in Fig. 8. Impedance, band width 
and transmission characteristic are the same as for the 
20-db unit. One of the more interesting applications 
for the higher gain amplifier is with mercury and 
crystal delay-lines. In general laboratory measurements 
it can make vacuum tube volt meters and oscilloscopes 
a hundred times more sensitive, or it can be used as a 
preamplifier for signal, pulse and sweep generators to 
increase their output to useful levels. ooo 





Nonwoven Cotton Felt 


Ability to felt has been an exclusive natural property 
of some animal fibers. However, a development by 
Kendall Mills, Walpole, Mass. has recently produced 
a felt made entirely of cotton, held together solely by 
an elaborate entangling process which eliminates weav- 
ing and spinning. It is strong, free from linting, soft 
and flexible, and is held together without a binding agent. 
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from ROLLER SKATES 
to MOTOR CARS 





From the clamp adjusting screw on roller skates, to 





the adjusting screws on your auto brakes...or the 
many Central Phillips recessed screws that line your 
interior trim, down to the copper contact bolt that 
starts your car...Central is a leading producer. In 
fact, Central screws are found on everything that 
rolls... cars, skates, tractors, mowers... kiddie carts. 
TWO HIGH SPEED PLANTS—one East, one 
West, simplify your purchases and speed your 





deliveries ... fast! 


Fast DELIVERIES... — STANDARDS FROM STOCK 
SPECIALS TO ORDER 


FROM CENTRAL'S I, BIG PLANTS 





u Can Depend on Central 


LEC SCREW Ula 


3501 SHIELDS AVE., CHICAGO 9, ILL. © 149 EMERALD STREET, KEENE, N 


NOVEMBER 1949 169 












“Ao5 DO 
MOTOR MEN 


CHECK THIS NEW PRODUCT 





GREATER HEAT RESISTANCE 





HIGHER DIELECTRIC 
COPALAM 


A COMBINATION OF 


GLASS and ASBESTOS 


Samples & data on request 


Hl Oe We ge ae 










en: whet bbe as 


IF you have a relay problem 
requiring low cost, small size 
and dependable performance... 





...take a look at R-B-M General 
Purpose AC and DC Relays 


WRITE FOR BULLETIN AND PRICE LIST 


Dept.L-11, R-B-M DIVISION OF ESSEX WIRE CORP. 
Logansport, Indiana 
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Preventing Fungus Damage 
(Continued from page 91) 


_—_—$ es 
example, beeswax may be made fungus resistant 5 
adding phenol but this is unacceptable because of the 
resulting toxicity. Addition of materials poisonous tg 
fungi in greases causes corrosion in the bearing, 

Fungi differ widely in their tolerance to fungicidal) 
materials. Copper and mercury compounds are effectiye 
against most types in low concentrations, but some 
strains have developed higher tolerance than others. 

Basic requirements for a fungicide for practical yse 
are given in specifications ]AN-T-152 and JAN-C-173 
for communications, electronic and associated electrical 
equipment. Much work has already been done on tex- 
tiles and leather, and a satisfactory degree of control 
can now be obtained by a fungicide consisting of cop- 
per-8-quinolinolate, copper naphthanate and other com- 
pounds, as specified in specification AN-M-39, These 
fungicides are relatively non-toxic where they do not 
come in contact with the skin for prolonged periods of 
time. Copper-8-quinolinolate can be added to certain 
plasticizers to give immunity to fungus attack in molded 
plastics ; added in small amounts to paper in the paper 
making process it gives good resistance at low cost. 

Effectiveness of either a substitution or a treatment 
can only be tested by subjecting samples to fungus at- 
tack. Tests may be made by burying samples in soil 
inoculated with a variety of active fungus strains, and 
holding temperature and humidity at Jevels promoting 
growth. Or samples may be placed in petri dishes with 
a nutrient such as agar and inoculated directly with 
fungi. After storage for several days in an incubator 
held at constant temperature, examination will readily 
disclose the degree of attack. ooo 





Plastics CAN be 


Electrical Conductors 
(Continued from page 63) 





the resistivity of MS-501 appears to be independent 
of frequency. 


Thermal Properties. Since thermal properties often 
correlate with electrical properties in certain groups of 
materials, it is natural to investigate the thermal char- 
acteristics of a class of materials as unusual as these 
conductive plastics. These characteristics are also of 
practical importance in respect to fabrication and mold- 
ing adaptability. 

Test results indicate that: 

1. The specific heat of MS-501 falls in the range of 

the typical plastics materials. 

2. The heat distortion temperature is distinctly on 
the high side of the general-purpose range. (Ir- 
respective of electrical properties, a high heat- 
distortion temperature is definitely advantageous 
when a molded part is to serve as a structural 
member at elevated temperature. ) 

3. Thermal conductivity is approximately four times 
that of the average general-purpose phenolic. 

The enhanced heat distortion resistance may be at 
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Insulation Cements 
for Electric Heaters 





Easy application. ——— 











/ iol 
/ TYPICAL CHARACTERISTICS 
Refractoriness. (The results shown apply to a particular 
/ structure for cement applied in a specific 
manner. Any variation may alter results.) 
Current leakage : 
minimized at op- | | Type of Cement A a B Cc 
erating wattage | | 
under humid conditions | | ASSEMBLY Dry Press Strip Mud Cast Dry Press 
or under an externally | | METHOD Flat Iron 


Heaters Range Element Flat Iron 
applied stress voltage. 





' 
Seikece ~=—--0.002 M.A. 0.002 M.A. 0.02 M.A. 0.02 M.A. | 


ssi ; 
Stability of insula- HUMIDIFICATION 


tion and structure LEAKAGE 0.2 M.A. —_— <0.5 M.A. 0.03 M.A. 
through a 1000 


' 
scinanaree internment lil a Ses a Aa 
hour-life test. 
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\ *After current is turned on. \ 
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@ Not unless you have Euclid’s new “Curve- 
Flex” edgewound resistors. Their exclusive con- 
struction flexes and stretches with current surge 
and temperature rise. Yet never a sign of break- 
age or shorting. That means you eliminate costly 
down-time and save replacements with E. E. 
resistors. 


Plated metal parts resist corrosion. And their 
wide open construction eliminates overheating. 
The special alloy resistor ribbon maintains 
constant resistance through wide temperature 
change. Expansion and contraction of the frame 
will never damage the porcelain, thanks to 
Euclid’s exclusive expansion joint. 


Choose “Curve-Flex” resistors in capacities from 
1 to 75 amperes . .. in lengths from 9 to 24 
inches in three-inch increments. Both clamp 
and brazed type terminals are available. Ask 
your E. E. representative for more information 
or write direct to: 


EXPANDOHM RESISTORS 
)2 8 oR ea 


MADISON, OHIO 









least in part a result of the comparatively high thermal 
conductivity. High thermal conductivity can be of value 
in fabricating as well as under service conditions It 
favors more even and rapid mold curing of large Masses 
Moreover, many cases of thermal failure of plastics 
structural members, such as bearing-type surfaces. are 
likely to be due to the development of local hot spots 
rather than overall failure. High thermal conductivity 
can serve to minimize the development of hot spots by 
more rapid dissipation of heat from these regions, (Jp. 
cidentally, the ratio of thermal to electrical conductiyj- 
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Fig. 6—Impact strength of electrically conductive MS-50l 
compared with the typical range of general-purpose phenolics 
(shaded area). 


ties of MS-501 is about 13 times that of the correspond- 
ing ratios for metals such as silver and copper.) 

Reference has already been made to the difficulties 
caused by differences in thermal expansion coefficients 
when composite structures of metal and plastics are 
designed. (For example, general-purpose phenolics have 
coefficients approxiniately 2.5 times that of copper.) 
Splitting, loose fits and deformation on shrinkage are 
favored at extremes of temperature. Molding processes 
themselves, since they involve high temperatures, re- 
quire allowances for differential cooling and the re- 
sulting stresses. It is apparent that this problem can 
often be a limiting factor in practical design application 
of metal and plastics, functioning respectively as con- 
ductors and insulators. 

Reference to Fig. 4 will show that the thermal ex- 
pansion coefficient of MS-501 is squarely in the range 
of the general-purpose materials and hence is not likely 
to lead to these difficulties. However, the average ex- 
pansion coefficients represented might be misleading 
since two materials might have the same coefficient 
within a limited range and exhibit substantial de- 
partures outside of the range; again, the values might 
be close for an average over a large range and yet im- 
dividual values might differ appreciably. Fig. 5 shows 
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veebasic element of 
electrical heating 





Chromel 


Whether you're producing ranges, roasters, irons or toasters . . . industrial furnaces or 
heating units in general . .. you'll do well to standardize on the exclusive use of Hoskins 
CHROMEL. For CHROMEL, you know, is the original nickel-chromium resistance alloy ... 
the basic element alloy that first made electrical heating practical. It’s durable stuff 
. +. gives good dependable service over years of hard, continuous use. Possesses close- 
to-constant “hot” resistance between 700° and 2000° F., delivers full-rated power 
throughout its long and useful life. It’s nice to handle, too. Readily worked, formed, 
coiled, or otherwise fabricated to meet your specific requirements. Available as wire, 
ribbon or rod each produced to a uniformly close tolerance of resistance. And every 
pound of Hoskins CHROMEL is backed by over 40 years specialized 
manufacturing and application experience. 





If you're not already using Hoskins CHROMEL, there’s no better 
time than now to investigate its advantages and its adaptability to 
your products. Get in touch with Hoskins today. 





Our Catalog M-1 is loaded with useful technical information and helpful application data sss want a copy? 


HOSKINS MANUFACTURING COMPANY 


4445 LAWTON AVE. » DETROIT 8 MICHIGAN 
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that these averages are not misleading compared with 
the representative control phenolic. Within the pre. 
cision of the measurements, the thermal expansion of 
both materials is the same over a temperature ra: 
extending from below —50 C to +80 C. Co-moldings of 
both materials exhibit good integral bonding chap. 
acteristics. 

Mechanical Properties. Without going into specific 
details, test observations have shown that Markite Ms. 
501 behaves like the reference phenolics with respect 
to specific gravity, ultimate tensile strength, elongation 
tensile modulus of elasticity, ultimate flexural strength, 
compressive strength, impact strength, and hardness 
(Fig. 6 shows a typical comparison in regard to impaet 
strengths. ) 

The effect of weathering on mechanical properties jg 
a valid point of inquiry. Many materials, initially pos. 
sessing good properties, suffer deterioration under ex. 
posure encountered under practical service conditions. 
Based on a preliminary study of these conductive plas- 
tics, it may be said that MS-501 has substantially the 
| same weathering resistance as_ the general-purpose 

phenolic control and that, in terms of average overall 

properties, both exhibit little or no deterioration under 
the conditions of an accelerated weathering test (weath- 
ering nominally equivalent to one year outdoor ex- 
posure, Washington, D. C.—ten 24-hr cycles—cf, Fed, 

Spec. LP-406). It should be noted that bare specimens 

were employed in these tests; normally, in most ap- 

plications of MS-501 as an electrical conductor, sup- 
plemental protective insulator coatings or envelopes 
would be provided. 

So far the discussion has been concerned with one 
type of conductive plastics, MS-501. What variants are 


Rogan Offers a Wide Variety of Stock Molded possible? What electrical resistivities may be secured? 


Materials for potting, dipping or impreg- 
nating all types of radio components or all 
kinds of electrical units. @ Tropicalized 
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fungus proofing waxes. @ Waterproofing 
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finishes for wire jackets. @ Rubber finishes. 
@ Inquiries and problems invited by our 
engineering and development laboratories. 


Zophar Mills, Inc., has been known for its dependable 
service and uniformity of product since 1846. 
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ZOPHAR MILLS, Inc. 


ESTABLISHED 1846 


117 26th STREET, BROOKLYN, 32 N. Y. 
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Wide Range of Materials Possible 


number of the Markites are compatible with each 
other and can also be blended with certain conventional 
insulator plastics to yield materials of intermediate re- 
sistivities. Predictable and reproducible variations can 
also be secured, within limits, by the incorporation of 
different fillers and plasticizers and modifications of 
the processing methods. It is thus possible to produce 
plastics of pre-assigned resistivities over a substantially 
continuous range of values. It is feasible to design ma- 
terials having any desired resistivity from approximate- 
ly one megohm-cm to less than one milliohm-cm. There 
is evidence that the range may be readily extended up- 
ward to 1,000,000 megohms and probably may be ex- 
tended downward to values approaching 10 microhms. 

A detailed comparison with other conductors and 
insulators is provided in Fig. 7. Of the Markites listed, 
MP-401-8, MP-401-11, E-473 and M-485 are thermo- 
plastic; the others are thermosetting. Although these 
data seem to indicate that the lower resistivity ma- 
terials are predominantly thermoplastic, no such limi- 
tations have been encountered. Lower resistivity ther- 


Ss 


SEND FOR FREE CATALOG 


Save time and tool costs by using Rogan’s stock molded knobs. mosetting and higher resistivity thermoplastic Markites 


Supplied without tool charge; immediate delivery. Wide range 


of sizes, shapes, colors; branded to your specifications. Write have been produced. 


for free catalog now! An elastomeric type ( iar is Ph” member of 
the series; it possesses distinct rubber-like properties. 

2500 W. IRVING PK. BLVD. as . 
ROGAN BROTHER CHICAGO 18, ILLINOIS Strips of this material have been reversibly bent and 
Compression Molders and Branders of Plastics twisted through arcs of more than 180 deg without 





undergoing significant changes in conductivity during 
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The new Klixon, C4370 types, Thermosnap Controls 
are especially designed for such control applications 
as unit and space heaters, small water heaters and many 
other products requiring non-adjustable temperature 
control. These control units are available with enclosed 
contacts and exposed operating disc for fast thermal 
response ... or with both contacts and thermal disc 
enclosed for greater protection against dust, oil, dirt, etc. 


Klixon type C4370 Controls are listed by Underwriters’ 
Laboratories for use where proper terminal enclosure 
is provided. This eliminates the need for further testing 
of the thermostat when applied to products requiring 
Underwriters’ listing. 


Klixon Thermosnap Controls can be supplied with 
various temperature differentials in settings from minus 
10° to 550°F. ... Manual reset type including reset button 
also available. They are simple to mount. (See typical 
mounting illustrations at right.) Write for information. 
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KLIXON THERMOSNAP CONTROLS 


for products requiring non-adjustable Temperature Controls 
















SHOULDER MOUNTING T SHOULDER MOUNTING TYPE SHOULDER MOUNTING 
WITH STRAP AROUND HELD IN CUT-OUT BY SCREWS TYPE SUSPENDED IN 
AIR BY HEAVY LEADS 
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BOTTOM MOUNTING FLANGE TOP MOUNTING FLANGE SHOULDER MOUNTING j 
TYPE MOUNTED ON FLAT TYPE IN WELL TYPE SUSPENDED IN 
SURFACE AIR BY BUS-BARS 
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SPENCER THERMOSTAT 
Division of Metals & Controls Corp. 
113 FOREST STREET, ATTLEBORO, MASSACHUSETTS 
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ANY SIZE, SHAPE OR QUANTITY 
TO YOUR EXACT SPECIFICATIONS 


Complete facilities and long experience 
in supplying industry with engineered 
parts is the reason you can depend on 
BAER to fill your needs on an econ- 
omy basis. Punching, stamping, drill- 
ing, shearing, sawing, tapping, thread- 
ing, milling or shaving (no molding) 
with strict attention to details in all 
operations. Your delivery dates will be 


a N.S.BAER COMPANY 


MONTGOMERY STREET, HILLSIDE, NEW JERSEY 
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HOWARD B. JONES DIVISION 


Cinch Mfg. Corp 


1026 SOUTH HOMAN AVE. _CHICAGO 24, ILL. 





176 


or subsequent to deformation. 

Reference to Fig. 7 will show that these conductive 
plastics materials have resistivities which span the 
range of the moderate and semiconducting metals and 
the high conductivity rubbers. This range includes gj 
of the common aqueous solutions of electrolytes such 
as acids, bases and salts. 

With so much contemporary design aimed at reduc. 
tion of component weight, it is interesting also to com. 
pare the lower-density Markites with the higher-deng; 
metals. It will be noted (see Fig. 7A) that the Markites 
show up advantageously as conductors. 

It has been indicated in this discussion that it is pos- 
sible to produce both thermoplastic and thermosettin 
materials with an extended range of substantial and 
predeterminable conductivities. Is it necessary to com- 


ohm per gm at lcm length 


Rubber, high 
conductivity 


Tellurium 





Fig. 7 (left)—Representative resistivities of the electrically 

conductive Markites compared with a number of well-known 

conducting materials. Fig. 7A (right)—The resistivities com- 
pared on unit weight and length basis. 


oo 
Oo 
oO 
So 





Tensile strength, psi 


1.0 10 
Resistivity relative to markite MS-50I 





Fig. 8—This graph indicates how one group of Markite 
plastics maintain their tensile strength independent of the 
resistivity over a wide range. 


promise in other properties to attain the desired varia- 
tions in conductivity? Of course, some compromise and 
limitations are unescapable ; this is common to all mate- 
rials. But the answer in the case of the Markites has 
been decidedly encouraging. All observations point to 
the fact that it seems possible to secure a high degree of 
independence of properties. Increased conductivity, for 
instance, does not automatically require increased density 
and inferior structural properties or vice versa. Typt 
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»« With MARCO 


TRIEMOTORG 







ONE LOW COST 


MOTOR, 
ACKAGE 





@ NOW you can buy Marco Tri-Motors as a 
complete assembly, with junction box, switch, 
cord and plug incorporated on the motor as it 
comes to you! No high-cost separate installation 
—no divided responsibility—one manufacturer 
is responsible for final synchronized motor 
performance. 


Another cost-cutting feature of the complete 
TRI-MOTOR “package” is the new built-in 


speed control, in place of an external choke coil, 
saving costs of the choke coil, materials, and 
installation labor charges. Fewer connections and 
absence of continuity testing provide a further 
cost reduction. 


Any Marco shaded pole motor can be obtained 
as a complete assembly. Arriving as a unit, the 
cost-and-labor saving is big—the freedom from 
trouble, obvious—-the ease of assembly, a pleasure. 


HERE ARE SOME OF THE ADDITIONAL ADVANTAGES 
YOU GET WITH MARCO TRI-MOTOR AND 
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OTHER MARCO SHADED-POLE MOTORS ye SEND us 
° 
Smooth operation ... dynamically Drawn steel or aluminum die-cast Sec, MOT, “oN, 
balanced at no extra cost. Pad end bells. IFI ies gh 
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. - fac, “2y 
larger self-aligning or double - A Stud mount—choice of resilient or magtters “adin 
shielded ball bearings—longer life. rigid base. Ney, ie Booq"¢ al, 2au 
Cus,,. Ma Use fad, 

Qt A . ® fo 'Co ed o ady 
Individually tested. Each motor run Sr ” eons te diameter shaft—single — Spe, ~buit, Te io the 
and tested before shipment. Pye ee wile ang uy, an ors for e 

; oO No ,,. *te 
. : ; . Aluminum die-cast or  heliarc you eladly ng; ©Xtra 
xtra-large oil reservoirs — insure Pf welded copper comstruc- Oto, tr, . fev Work” "€ers Marco 
greater oil supply, longer life. ston. $2ticy,° Meee Pin With Tri-Motors 
eng ar ‘ 'O & : 
Ww Us feg,. Ur o, * are made in 
Totally enclosed or ventilated case Precision construction through- hae oy for mite enn” 1/40-1/8 HP 
construction. IS out, to exacting standards. Neeg 8ton 'S range; 4 and 6 
~y On i 
Oday 7 pole; 2 and 3 speed 


788 Terrace Blvd., Depew, New York 
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WHEN YOU NEED TRANSFORMERS 


vor BEST BUY 


ACME ELECTRIC 


Acme Electric transformers provide more perform- 
ance per dollar invested. Designed to high perform- 
ance standards, and constructed to provide long life 
service, your selection of Acme Electric transformers 
adds extra quality to the installation. 


AIR COOLED 
POWER 
TRANSFORMERS 


All steel construction, with 
silicon steel cores and vacuum 
impregnated coils. More per- 
formance per pound at 55° 
temperature rise. Stock sizes 
1/10th to 50 KVA all stand- 
ard voltages up to 600 pri- 
mary. 2300 volt ratings avail- 
able in 1/2 to 25 KVA. Write 
for Bulletin. 





STEP DOWN 
TRANSFORMERS 


For plugging into a 200/ 
240 volt power circuit 
to provide 115 volt serv- 
ice to lights, small mo- 
tors, accessories. Avail- 
able in sizes from 75 
watt to 2000 watt. Bul- 
letin SD 151 tells all. 





BELL RINGING, CHIME 
AND SIGNALLING 
TRANSFORMERS 


Acme Electric transformers are 
built to last the life of the installa- 
tion. The same quality steel, insu- 
lation and workmanship goes into 
making these transformers as in 
large power transformers. Write 
for Bulletin. 





FLUORESCENT LAMP BALLASTS 


You'll see the differ- 
ence in more light 
output, longer lamp 
life, quiet operation 
when an Acme Elec- 
tric Ballast is in- 
stalled in your fluor- 
escent lighting units. 
Write for Bulletin. 


ACME ELECTRIC CORPORATION 
3511 Water Street Cuba, N. Y. 
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| cally, Fig. 8 shows how in a group of Markites the 





Aeme ai=Electric Ff 
fo eS ee eee ee | 


tensile strength can be maintained independent of the 
resistivity over a several hundred-fold range, 


Practical Application 


A number of possible applications have been tabulated 
at the beginning of this article (Table 1). Several ane 
perhaps obvious in relation to the properties adduced 
Others are only suggestions. Still others are subjects 
of current investigation pointed at specific Navy end 
uses. In the main, the applications tabulated are jp. 
tended to stimulate the product engineer’s thinking in 
the direction of these materials. 

Some of the applications cited are here discussed jn 
somewhat greater detail: 

1. Higher Frequency Resistors. Wide range of resis. 
tivities available and the favorable loading and temper. 
ature characteristics naturally suggest this application, 
The higher frequency characteristics are of particular 
significance since, unlike simple wire-wound resistors, 
no gross inductive (or capacitive) effects have been en- 
countered up to 40 mc (MS-501). There appears to be 
a serious need for relatively inexpensive low ohmic 
(e.g., 0.5-0.01) resistors suitable for a frequency range 
in the neighborhood of 100 mc. The present materials 
are promising for such purposes. 

2. Variable Resistors and Potentiometers. For a given 
material, a wide range of resistances may be secured by 
merely varying the path length and cross-section. More- 
over, since it is intrinsically just as easy to mold a strip 
or ring of simple length-dependent cross-section as it is 
to mold a similar piece of uniform cross-section, it is 
correspondingly no more difficult to mold, for example, 
a tapered resistor or the key member of a tangent poten- 
tiometer than it is to mold a plain uniform linear re- 
sistor. In such conventional approaches as wire-wound 
cards, etc., the transition is more difficult. 

3. Molded Circuits. An intriguing field of applica- 
tion involves the use of these conductive plastic mate- 
rials to mold two- and three-dimensional electric circuits. 
Such molded circuits may be used by themselves or in 
conjunction with printed and other circuits. They would - 
possess the inherent advantages of mass-producibility. 
Uniform and comparatively foolproof manufacture 
would be possible since the correctness of most connec- 
tions would be fixed by the master dies. Stocks of many 
miscellaneous parts and supplies would be replaced by a 
few molding powders and corresponding molded sec- 
tions. Three-dimensional configurations will permit the 
utilization of corners and other irregular, inconvenient 
and frequently wasted regions. This would further 
favor miniaturization of equipment. 

4. Plastics Commutators. Apart from simplified fab- 
ricating procedures, possible advantages include the nat- 
ural tendency for matched plastics conductors and plas- 
tics insulators to wear down together more uniformly. 
By similarly matching of thermal expansion coefficients, 
close relative dimensional tolerances may be preserved 
over a wide temperature range. 


Summary 


Investigation of this group of conductive plastics in- 
dicates that: 
1. Markite MS-501 behaves like a typical general- 
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QUICKEST OF ALL 
FIBRE WEDGES TO INSTALL 


CHICAGO, Il. 

Complete-Reading Elec. Co., Inc. 

Insulation Manufacturers Corp. 
CLEVELAND, OHIO 

Insulation Manufacturers Corp. 
DAYTON, OHIO 

Insulation Manufacturers Corp. 
DENVER, COLO. 

Electrical Specialty Co, 
DETROIT, MICH. 

H. R. Brethen 

Insulation Manufacturers Corp. 
FRESNO, CALIF. 

Western Fiberglas Supply, Ltd. 
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REDUCE 
ASSEMBLY 


TIME with 


renters 


Try slipping an Inmanco Formed Fibre Wedge into the slot ... 
notice how smoothly it glides in. That’s because Inmanco Wedges 
have superior moisture resistance to keep the ends from spreading 
and prevent other distortion. 

Now, try breaking off the projecting end . . . see how cleanly it 
snaps off at the end of the slot, no time is wasted in cutting the 
wedge to length. These easy insertion and clean break-off features 
save assembly time, reduce your labor costs. 

Inmanco Formed Fibre Wedges are carried in stock in nine stand- 
ard “U”’-shaped sizes to meet practically all wedging applications. 
They are supplied in standard 48-in. lengths, in moistureproof bundles 
of 250 feet. Special sizes and lengths can be made to meet your indi- 
vidual requirements. Start saving assembly time, now, with Inmanco 
Formed Fibre Wedges. Write, today, for full information and samples, 
telling us the approximate sizes you use. 


NINE STANDARD "U"-SHAPED STOCK SIZES 









FREE sown 
FIBRE WEDGE eH ce a CZ Size 


SELECTOR 


Send for this unique 
Selector Card with at- 
tached wedge samples. 
Select the proper size just 
by turning out each wedge 
and inserting it in the slot. 
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INMANCO PRODUCTS ARE MANUFACTURED EXCLUSIVELY BY 


INSULATION 


PEORIA, ILL. 
Insulation Manufacturers Corp. 
W. C. Johnson 


MANUFACTURERS CORPORATION 





565 W. WASHINGTON BLVD., CHICAGO 6 PORTLAND, ORE. 
Electrical Specialty Co. 
SACRAMENTO, CALIF. 
WHERE TO GET INMANCO Western Fiberglas Supply, Ltd. 


SAN FRANCISCO, CALIF. 
Electrical Specialty Co. 
Tri-State Supply Corp. 


FORMED FIBRE WEDGES 
MOBILE, ALA. 


LOS ANGELES, CALIF, 
Russell Electric Co., Inc. 


Electrical Specialty Co. 


Tri-State Supply Corp. NEWARK, W. J. Western Fiberglas Supply, Ltd. 
Western Fiberglas Supply, Ltd. MINNEAPOLIS, MINN. Robert McKeown Co. SEATTLE, WASH. 
MILWAUKEE, WIS. H. A. Holden, Inc. OAKLAND, CALIF. Electrical Specialty Co. 


Insulation Manufacturers Corp. Insulation Manufacturers Corp. Western Fiberglas Supply, Ltd. Tri-State Supply Corp. 
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REWOUND GENERATOR insulated with “Scotch” Glass Cloth Tape 
No. 27 by International Ry. Corp. (Buffalo, N.Y., Bus and Trolley System). 


Glass cloth tape gives 
longer generator life 


Light generators operating in engine compart- 
ments of buses take a terrific beating from high 
heat, road salts and moisture. The International 
Railway Corp., of Buffalo, finds “Scotch” Glass 
Cloth Tape No. 27 greatly increases the life of 
their rewound generators—makes the best in- 
sulating material they’ve ever used. 


WRITE for sample and complete information on 
how this reliable tape can handle your toughest 
insulating jobs. Address: Dept. EM-119. 


ee 


Quick Facts About “SCOTCH” No. 27 Electrical Tape 
© TOUGH—zlass cloth backing unaffected by high- 


heat, corrosives, moisture. 

© THIN CALIPER—only .007” thick, takes less 
room, gives neater jobs. 

° _— —-pressure-sensitive adhesive holds at a 
touch. 

® THERMO-SETTING ADHESIVE—strong ad- 
hesive sets firmly under high-heat conditions. 


e P.S.—FOR ALL COMMON INSULATING JOBS USE PLASTIC-BACKED 
“SCOTCH” NO. 33 ELECTRICAL TAPE. 


Lamweamnintiiwmwawen 
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TCL 
Electrical Tape 
No. 27 


Made in U. S. A. by 


MINNESOTA MINING & MFG. co., St. Paul 6, Minn. 


also makers of other “SCOTCH” Brand Pressure-Sensitive Tapes, 
“SCOTCH” Sound parting Tape, “UNDERSEAL” Rubberized 
Coating, “SCOTCHLITE Reflective Sheeting, “SAFETY-WALK” 
Non-Slip Surfacing, ““3M” Abrasives, ““3M” Adhesives. 
General Export: DUREX ABRASIVES CORP., Néw Rochelle, N. Y. 
In Canada: ADIAN DUREX ABRASIVES LTD, Brantford, Ontario 





purpose phenolic with respect to all of the genera] and 


| mechanical properties examined, including _ tensile 


strength, tensile modulus of elasticity, flexural strength 
flexural modulus of elasticity, compressive strength, 
hardness, accelerated weathering, specific heat, thermal 
coefficient of expansion and molding characteristics 
Co-moldings, in which conductive and nonconductive 


| plastics are simultaneously molded in abutment, exhibit 
: a oa 
| good integral bonding characteristics. 


2. These conductive plastics materials were tailored to 
provide resistivities ranging from less than 10% to 198 
ohm-cm. There is evidence that the range of resistiy- 
ities may be readily extended upward to 1,000,000 meg- 
ohms and probably downward to values approaching 10 
microhms. At moderate current densities, Markite MS- 
501 follows a simple Ohm’s Law relation and exhibits a 
good constancy of resistivity after days of continuous 
loading and at frequencies varying from d-c to over 
30 mc. The temperature coefficient of resistivity js 
positive and approximately 0.2 per cent/deg C. 

3. The heat distortion temperature and the thermal 
conductivity of Markite MS-501 are definitely higher 
than the general-purpose phenolics. 

4. A variety of conductive plastics materials are ob- 
tainable, including thermosetting, thermoplastic and 
elastomeric substances. 

5. No one type or grade of Markite can be expected 
to serve all purposes efficiently nor can every conceiy- 
able specification requiring arbitrary combinations of 
electrical and other properties always be met. However, 
the latitude for ingenious and practical tailoring is so 
great, that there is a fair chance of satisfying almost any 
reasonable specification. OOO 





Design Trends 
and Transients 


(Continued from page 106) 





placed near the arc with its field at right angles to give the 
arc lateral stability. 

On a typical 1000-watt lamp shown in Fig. 2, operat- 
ing at 55 volts and 18 amp a-c, the source spot is 0.2 in. 
in diam and has a maximum brightness of 130,000 can- 
dles per sq in., 20 times the brightness of the ordinary 
tungsten filament lamp. Total light from the new lamp 
is 20,000 lumens. When operated on 60-cycle alternating 
current the light has 16 per cent modulation. Brightness 
across the luminous spot is practically constant except 
the center where the arc flame is superimposed on the 
molten pool of zirconium. Dependent upon physical 
characteristics of zirconium, the intrinsic brightness is 
independent of size; for example, when costly hafnium 
is used in place of zirconium, brightness is doubled. The 
zirconium lamps may be made to last 100 hr or more. 

Lamp has a negative resistance characteristic. As 
wattage is raised, the luminous area increases in propor- 
tion, and electrode of a given size can be operated over 
a 2:1 range of current. Comparable to any other light 
source the efficiency is 20 lumens per watt. Color tem- 
perature is about 3600 K and radiant energy has a spec- 
tural distribution shown in Fig. 3 of infrared, visible, 
and near ultra violet. Electrodes erode away at the rate 
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Designers and manufacturers of electrical equipment agree—never before 


. ° . . ae ” © ® > = <NOT I" > «- o Ti p & l th 
an insulation like this new BH “649”. . . for superior physical and dielectric 5 BH a. “0° oar it. Pu : 
i é . it as tight as you can. Twist it. 
properties at lower cost en loosen the knot. There is 
Production testing has now been completed in scores of plants. Here are See abi ange in 


some of the results: 


(1) BH “649” retains rated dielectric strength even after rough handling 
and severe bending; 


(2) BH “649” stays supple after baking 12 hours at 300°F; 
(3) No flowing, softening or blistering after 15 minutes at 425°F. 


Reports of savings are common because BH “649” sells at a price comparable 
to ordinary cotton-base or rayon-base insulations. With BH ‘649’ a less 
expensive grade of insulation can often be used since there is little or no loss 





of dielectric strength in assembly or product use. 
; ; y RUB IT... Take 
BH “649” is made in Grades A-1, B-1, C-1 and C-2—in all sizes from No. a length of BH “649”. 
oe : , ied BH “649” | d l Hold the ends firmly. Then 
24 to Yg” inclusive. If you haven't trie 9” let us send you samples. rub the sample up and down 
- briskly = -. come Be pr 
- > Mel against the edge of a desk or 
BENTLEY, HARRIS ere Co., CONSHOHOCKEN, Pa. leu tiem Seow’ eas ie te te 
damage the coating. 


Zz 
Zo 
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HOLD A MATCH UNDER IT 
... Take a length of BH “649”. 
Hold a lighted match under it. 

H “649” will not support 
combustion. 





Bentley, Harris Mfg. Co., Dept. M-37, Conshohocken, Pa. 


I am interested in BH “649” Fiberglas Tubing and Sleeving. Send samples for production Send samples, pamphlets. and prices 


testing of Grade______in sizes as follows___t_for__ttt_operating at tem- on other BH Products as follows: 


(sine of 1.0.) (product) (CJ Cotton or Rayon-base Sleeving and 


°F. st... VOU. Tubing 
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C0 BH non-fraying Fiberglas Sleeving 
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APPLICATION! 


DETROIT POWER SCREWDRIVER 
MOTORIZED HOPPER UNIT 
attached to 
conventional 
type TAPPING 
MACHINE 












Here is another example of the wide versatility of this unit . . . 

Steel stampings are automatically selected and fed to air-operated 
index and dial for tapping operation, after which the parts are 
automatically ejected, entirely eliminating manual handling of parts. 
This application is just as readily 
adaptable to drilling or punch 
press operations. 


The hoppers are completely mo- 
torized, and are self-contained 
units. They are made in six 
sizes: 8’, 10°, 12°", 16”, 24° 
and 30” diameters. 


Submit 
samples for 
quotation 
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2817 WEST FORT ST., DETROIT 16, MICHIGAN 
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of 0.01 in. per hr for a 1000-watt lamp. In Comparison 
with carbon arc lamps, the zirconium lamp may be op- 
erated for long periods without adjustment. 

Several types of power supply may be used: choke 
transformer or automatic all operating from 115 volt 
a-c. In the latter type shown in Fig. 4, automatic elec. 
trode feed and starting are incorporated. Electrodes are 


concentrated - 




















° 03 04 G5 @6 OF .08 OF 1.0 1.1 1.2 
Microns 
Fig. 3—Spectral distribution of this lamp with a color 
temperature of 3600 K extends through the infrared, 
visible, and near ultra violet regions. 





Fig. 4—Automatic electrode feed and starting are incor- 
porated into this lamp through a two-phase motor. Motor 
is controlled by line voltage, arc current and arc voltage. 


mounted so they may be brought together or drawn 
apart by the operation of a small two-phase motor. One 
winding of the motor is connected with a phase shifting 
condenser in series across the line. Voltage applied to 
the second winding of the motor is obtained from two 
sources. First voltage is supplied by the secondary of a 
step up transformer A whose primary is in series with 
the arc. Secondary voltage is therefore proportional to 
the arc current. The second voltage is that across the are. 
Since these two voltages are in phase they can be con- 
nected to oppose each other. 

At the selected arc current and electrode spacing, the 
two voltages oppose each other and the resultant applied 
to the motor is zero. As the electrodes erode away, the 
arc voltage tends to increase and the current decrease 
causing the motor to operate in a direction to reduce 
electrode spacing. 

During starting, before the arc is established, there is 
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Mount Mallory Capacitors 
On or Off the Motor 


Mallory AC Motor Starting Capacitors in plastic con- 
tainers have become the standard of capacitor excellence. 








New, improved mounting brackets for these capacitors 
further simplify installation and cut assembly time. 
Capacitors may be mounted either on or off the motor. 
End caps are provided to simplify this operation: Type 
PL for “on the motor” mounting. Type PLA for “off 


the motor” mounting. 


When desired, Mallory plastic capacitors may be mounted 


; by any means now employed for ordinary capacitors of 
Pictures, drawings, electrical charac- 
teristics, data on mounting brackets equivalent size. 


—every thing you want toknow about 
Mallory AC Motor Starting Capaci- 
tors can be found in Data Folder 


we For further mechanical and electrical data, write for 
Form 746-F. 





SERVING INDUSTRY WITH 


Capacitors Rectifiers 

Contacts Switches 

Controls Vibrators 
Power Supplies 


Resistance Welding Materials 


P. R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA 
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NWL 






Approved by 
Electrical and 
Mechanical 
Manufacturers 
For Over 

25 Years 































Over a quarter 
century experience 
in the manufacture 
of specials at cost 
that compares fa- 
vorably with stan- 
dard types. Built- 
in quality proved by 
years of actual use. 


CUSTOM BUILT 
TRANSFORM 
ap 







<— 
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a KS 
> 





A NWL built _ trans- 
former is your assur- 
ance of long, trouble- 
free service. This or- 
ganization designs and 
manufactures in single 
or quantity lots, trans- 
formers for industrial, 
electronics, research, 
and laboratory use from 
10 VA to 300KVA. 


Why not take advan- 
tage of NWL experi- 
ence? All inquiries are 
handled promptly wheth- 
er your needs are stand- 
ard or special. 


NOTAELEER 


WINDING LABORATORIES 


Oe 18-3451): eek 
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TRENTON 3, N. J. 








voltage across the electrodes but no current flowing: 
the control motor operates at high speed and brings the 
electrodes together quickly. As soon as the arc js Struck 
the electrodes are drawn apart and maintained at their 
proper spacing. OOg 


Isotope Thickness Gage 

A non-contacting thickness gage using beta radiation 
represents one of the first industrial uses of Oak Ridge 
produced isotopes. Hand micrometers and other ¢op. 
tacting type thickness gages, optical, capacity, and X-ray 
measuring devices have been used to measure thickness, 
but each of them has basic limitations for wide use jp 
continuous gaging. Promising to overcome many o9f 
these limitations, gages using beta-radiation have beep 
developed by Tracerlab, Inc., Boston, and General Elec. 
tric Co., Schenectady, N. Y. 

Essential components of both gages are a source of 
beta-radiation and a detector with the sheet material js 
interposed between them. Radiation absorbed by the 


Rbalance 
Recorder 


lonization 


chamber Electromerer +> 
tu b e -_— 


Slide wire 


i 


Instrument head Cable Cabinet 








Fig. 1—Utilizing beta-radiation, the Tracerlab gage for 

production testing will indicate a deviation of 5 millionths 

of an in. in 0.0002 in. thick condenser paper. Instrument 

uses voltage produced by ionization current in an ioniza- 
tion chamber to control a triode amplifier 


sheet material is in proportion to its weight per unit 
area. Chemical composition of the sheet being tested 
does not affect calibration ; moisture, clay, chemicals or 
impurities affect results only in proportion to their 
weight. Both units use Strontium 90 as a source due 
to its long half life—only has to be replaced every 20 
or 30 years. Weight per unit area (or thickness when 
specific gravity is known) can be read on a calibrated 
meter or recorder connected to the detector. It is also 
possible to control thickness by feeding the error signal 
into an electrical servo control. Generally these two 
instruments can measure and record the thickness of 
weight deviation of any material with a thickness ramg- 
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The Sales-appeal of Stainless Steel 


Se 


IS BASED ON MORE THAN BEAUTY 


oO one can deny that the sparkling good looks 
N of Stainless are a potent selling aid. But its 
ability to catch the eye is only one reason why 
people are attracted to—and willing to pay their 
good money for—things made of Stainless Steel. 

They like Stainless kitchen equipment, house- 
hold appliances, flatware and jewelry, golf clubs 
and automobile trim because they know Stainless 
Steel lasts longer . . . because it resists rust, stain, 
or discoloration . . . because Stainless is strong and 
tough ... because it resists heat and cold and hard 
usage. 

They go for Stainless because it won’t contam- 
inate food, because it is permanently good-looking 
— and because it’s so easy to clean. 

Stainless sometimes costs more, but not always. 
What is important is that Stainless Steel always 
gives added value—and the public knows it. That’s 
why they buy Stainless. That’s what makes Stain- 
less equipment of every kind easy to sell. 


Brighten the future of your product 
with U-S-S Stainless Steel 


If you are searching for a material which will 
make your product look better, which will make 
it sell better, make it dast longer, KEEP it shiny and 
new, and which may even reduce your production 
costs—let us show you what U-S-S Stainless Steel 
can do. 

Fabrication with this perfected Stainless is not 
difficult—it’s just different. No special shop equip- 
ment is needed. U-S-S Stainless can be welded, 
soldered, formed, deep-drawn, spun and machined 
without trouble. Special grades are available to 
meet various fabricating requirements. Our 136- 
page booklet, “FABRICATION,” shows you what 
grades to use, where to use them, and how to use 
them. It’s free—send for a copy. Write to United 
States Steel, 2082 Carnegie Building, Pittsburgh 
30, Pennsylvania. 


AMERICAN STEEL & WIRE COMPANY, GENERAL OFFICES: CLEVELAND, OHIO + CARNEGIE-ILLINOIS STEEL CORPORATION, PITTSBURGH & CHICAGO 
COLUMBIA STEEL COMPANY, SAN FRANCISCO : NATIONAL TUBE COMPANY, PITTSBURGH - TENNESSEE COAL, IRON & RAILROAD COMPANY, BIRMINGHAM 
UNITED STATES STEEL SUPPLY COMPANY, WAREHOUSE DISTRIBUTORS, COAST-TO-COAST + UNITED STATES STEEL EXPORT COMPANY, NEW YORK 





—U*S*S STAINLESS STEEL 


SHEETS 


wo S¥ 


. STRIP : PLATES - BARS 


+ BILLETS - PIPE - TUBES - WIRE - SPECIAL SECTIONS 
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| ing from 3 to 700 mg per sq cm—a thickness of 0.0002 
| to 0.075 in. for aluminum. While both instruments tse 
RELAYS | Strontium 90 as a source, two different methods of 
| detection are used. 
Instruments developed by Tracerlab include three 


‘models: a recording automatic-standardizing type, a 

ARE PERFORMANC. PROVED’ /non-recording manual-standardizing instrument shown 
© in Fig. 1, and a laboratory model. All three operate 

| from essentially the same circuit as shown. The ioniza. 
| tion chamber is operated at a saturated condition, ang 
/ionization current varies with incident radiation. This 


TRIAL RELAYS 


FT RELAYS 


Fig. 2— General Electric gage also using radio-active 
Strontium-90, measures thicknesses ranging from 0.0002 
to 0.075 in. aluminum. 


current is fed to the grid of the triode amplifier, and 
amplifier current controls the recording or indicating 
‘instruments. To insure stability of operation, complete- 
ly independent of plant power supply, the instrument 
uses dry batteries. Due to source decay and other varia- 
i bles, the gages have to be standardized every eight hr. 
On the automatic standardizing type gage, however, 


a tae te 





Said to be the largest 
You get better service from LEACH RELAYS because thousands of | cylindrical and _petti- 
types of relays for thousands of applications have been proved-in- . 
use for over 30 years. 


LEACH RELAYS are designed with an exceptionally high factor 
of safety for extra dependability. Simplicity of designs makes 


coated porcelain bush- 
ing ever built, this 
| bushing made by Locke 


installation quick, easy and inexpensive. Get al] the facts and | Inc., Baltimore, has a 
make your own comparisons. LEACH RELAYS’ outstanding per- height of 76 in., and 
— reliability, sturdiness and economy have been proved- | OD of 23 in. and an ID 


. eng : . | of 16 in. It is to become 
Highest standards of engineering, materials and workmanship | a part of a 230,000-volt 
assure long, safe, efficient, trouble-free service. 


FOR BETTER CONTROLS THROUGH BETTER RELAYS—CONTACT LEACH 


switchgear unit capable 
of interrupting current 
equivalent to 10,000,- 
/000 kva in less than 
1/20th of asec. OO O 


SSES AVALON BOULEVARD. * LOS ANGELES 3. CALIF. 


Representatives in Pincipal Cities of U. S$. and Canada ——— eee 
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H. I. Walker says, “‘I no longer get shocked 


co 


6) ELECTRIC 
> Gc) e hi ew 


when lightning strikes my high wire. G-E Texto- ft a 3 RA it 2 


4 


lite shoe soles give me complete protection.”” 


@ If you haven’t as yet used nonmetallic G-E Textolite lami- It's the excellent electrical 

nated plastics in your products, you should give it a try. Versatile cornet thot — 

General Electric Textolite may be your solution to lower costs seoulliaae ne 

and product improvement... it has excellent electrical prop- for General Electric Tex- 

erties. Then too, its mechanical, thermal, and chemical charac-  tolite, high-wire artistry 

teristics are outstanding. ; =e Se mighty 8 

Although the story about the aerial artist may be a slight duthiay dhnininah dint 

exaggeration, it does point up an important fact—G-E Textolite 

is continually solving difficult problems. Why not fully investi- 

gate this proven material. You'll profit. Plastics Division, SEND FOR THIS HELPFUL BULLETIN TODAY— 
Chemical Department, General Electric Company, One Plastics IT’S FREE 


Avenue, Pittsfield, Mass. Write for your copy of “G-E Tex. 
tolite Laminated Plastics.” It lists 
grades, properties, fabricating in- 


G-E TEXTOLITE LAMINATED PLASTICS IS SUPPLIED IN: structions, and detailed information 


about Textolite industrial laminates. 


oo : General Electric Company 
\ y Chemical Department (8-11) 
\ One Plastics Ave., 
Y Pittsfield, Mass. 
: y Please send me the new G-E Textolite 


LOW-PRESSURE § MOLDED-LAMINATED FABRICATED SHEETS, TUBES tacsinated plactios bebete 
MOLDED PARTS PARTS PARTS RODS 


GENERAL €@ ELECTRIC 
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HARDWICK, HINDLE 
Rheostats 





E SHOW HERE 3 of our standard types 
WW: rheostats—(1) type 2462 F, a most 


compact 10 watt model which fits into ex- 
ceptionally small space (only 34 inch from 
back of panel); (2) our rugged type M 25 
watt rheostat which offers exceptional heat 
dissipation for size; and (3) the widely used 
line—type B 50 through F 500—available in 
50, 100, 150, 300 and 500 watts, all designed 
with massive winding core, exceptionally 
rugged terminal screws and other exclusive 
advantages. 

As one of the oldest manufacturers of 
rheostats and resistors we ask you to consult 
with our engineers about your specific 
requirements. 


HARDWICK, HINDLE, wc. 


Rheostats and Resistors 


Subsidiary of 
THE NATIONAL LOCK WASHER COMPANY 
NEWARE 5, N. J. Established 1886 U. S. A. 
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this standardization is performed every 30 min. 

In the General Electric instrument the voltage pro- 
duced by the current in the saturated ionization cham. 
ber is compared to a reference voltage to obtain a Signal 
which is proportional to the thickness. Beta radiation 
is chopped 90 times per sec and the resulting 90-cycle 
ionization voltage is compared with a 90-cycle reference 
signal produced by a small generator on the chopper 
shaft. This instrument is operated from a single-p 
120-volt 60-cycle power supply. Standardization of 
this gage has to be done manually every four hours 
Various accessories are available to use with this 
—recorder, off-gage indicator, meter-on-off control, 

Atomic Energy Act of 1946 outlines certain require. 
ments with which users of radioactive isotopes must 
comply. Tracerlab rents source material contained jn 
beta-gages and reports to the AEC, while in the Gen. 
eral Electric gage the user files an application and js 
responsible for the isotope. ooo 


Textile Machinery Modernization 


Cooperative efforts of machinery builders, electrical] 
manufacturers and textile mills are sought in a moderni- 
zation program begun by General Electric Company to 
obtain increased and more refined electrification in the 
textile industry. Part of its “More Power to America” 
program, the campaign is implemented by a film, “Tex. 
tiles Unlimited” and a manual (GEA-4998) “How Tex- 
tile Mills are Modernizing” (Price $1.25). 

Made in cooperation with machinery manufacturers 
and textile mills, the film shows many new equipments 
and processes under development in laboratories, pilot 
plants, and mills. Applying motors at the direct point of 





New dye jig with precise electrical control used in tex- 
tile finishing. Scene from new G-E More Power to Amer 
ica movie, “Textiles Unlimited”. 


power use is stressed as necessary to gain advantages 
of efficient machine design arid performance. The film 
also shows that higher controlled speeds are possible 
through the use of automatic electronic controls. Grow- 
ing use of infra-red and dielectric heating equipment is 
illustrated as another important trend. 

The manual covers in detail the major trends illus 
trated by the film. Aside from the points just mentioned, 
sections of the manual applying to machine design cover 
individual drives for cards and roller dryers, winder 
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"REDESIGN TRIMS LENGTH 5% INCHES, 
CUTS UNIT COST *5.70 








Series D Wayne water pump uses machined shoulders to position bear- New design uses 4 Truarc Inverted rings (2 external, 2 internal) to posi- 
ings on shaft, 2 Truarc rings hold bearings in housing. Locknut holds tion shaft, retain bearings. Inverted rings provide shoulders of uniform 
screw-type stuffing box that requires periodic tightening. section height. 1 Standard ring secures maintenance-free mechanical seal. 





Redesign with Truarc Rings helps save $5.70 per 
unit for Wayne Home Equipment Company, Inc., Fort 
Wayne, Ind. It gives them a more compact product, 
eliminates a separate bearing pedestal and a skilled- 
labor grinding operation. It facilitates use of mainte- 
nance-free mechanical seal instead of old type 
stuffing box. 

Redesign with Truarc Rings and you too will cut 
costs. Wherever you use machined shoulders, nuts, 
bolts, snap rings, cotter pins, there's a Truarc Ring 
that does a better job of holding parts together. 

Truarc Rings are precision engineered. Quick and 
easy to assemble, disassemble. Always circular to 
give a never-failing grip. They can be used over and 
over again. 

Find out what Truarc Rings can do for you. Send 
your blueprints to Waldes Truarc engineers for indi- 
vidual attention, without obligation. 











REDESIGN WITH 5 TRUARC RINGS 
GIVES THESE BIG SAVINGS 


® Cuts length 5% inches 

® Cuts total labor 15.3% 

© Eliminates skilled-labor 
grinding operation 

® Saves 38.3% materials 

© Allows use of stock-size 
shaft, smaller bearings 

® Eliminates separate 
bearing pedestal 


TOTAL UNIT savinc .... *5.70 





a i Waldes Kohinoor, Inc., 47-16 Austel Place EM-111 j 
Be }) Long Island City 1, N. Y. 
\ fp PI d 28 - Book on Waldes T 
A ease sen -page Data on Waldes Irvarc 
\ iP WALDES Retaining Rings. i 
(WJ i 
ios i 
a a 
Ch | ene Nam i 
Till nexenscnsseennenessisiniinnnteenennnsaieenintiiighetinmmamtansinatintiin: oi 
! 
t Company. i 
REG. U.S. PAT. OFF 
i Bepederees, Ar eG acer instieeeentereiecietnenseemenisioney ! 
RETAINING RINGS 1 l 
WALDES KOHINOOR, INC., LONG ISLAND CITY 1, NEW YORK | ee 
WALDES TRUARC RETAINING RINGS ARE PROTECTED BY U. $. PATS. 2,302,948; 2,026,454; 2,416,852 AND OTHER PATS. PEND, & FO NN NN eee SER A CR SN SNE 
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SPECIAL 
MOTORS for 


ela Vi 


JOBS! 


GET Desemdatle Power WITH CUSTOM-BUILT 
ELECTRO FRACTIONAL H.P. MOTORS! 


@ Although we have been building stand- 
ard fractional H.P. motors for years, the 
majority of our production is taken by 

manufacturers whose basic product 

design or end-use requires special features. 
We are providing such service to many 
leading names in industry, and would be 
pleased to consult with you on your 
motor design problems. 


Write fer Cataleg end Prices © 58 No. Third S$t., Cedarburg, Wis. 


Ae 


MACHINES, INC. 
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and roving frame drives and 2-for-1 twister design 
Higher controlled speeds are emphasized for warper and 
hosiery machinery drives, also for variable-speed spin- 
ning. Maintenance of constant tension is brought out in 
multi-motor slasher drives and center-wind batcher 
drive. A number of new electrical instruments for qual- 
ity control are described, as well as some of the newer 
control and drive components. Several new types of 
motors have been developed for textile machinery appli- 
cations. Ooo 


Optical Interference Films 


Polished plates of clear glass or plastics with a sys- 
tem of multiple, transparent, dielectric films deposited 
on one or both of its surfaces exhibit some interesting 
optical properties. When the films, as made by Fish- 
Schurman Corp., New York, are arranged properly 
with regard to number, thickness and refractive index. 
two primary effects can be produced: One a chromatic 
spectral selection effect in which a certain portion of 
the spectrum is reflected and the remainder is trans. 
mitted and the other an achromatic spectral selection 
effect whereby the incident light is split into two beams 
(each with the properties of the original beam), one 
reflected and one transmitted. Transmission or reflec- 
tion peaks as high as 85 to 90 per cent in relatively 
broad spectural bands are possible with these beam 
splitters as compared to 25 or 30 per cent for inter- 
ference filters having metal film characterized by nar- 
row spectral transmission bands. These dielectric films 
are usually several in number and from 6 to 12 times 
as thick as ordinary non-reflective films and are ap- 
plied with special vacuum equipment. Applications at the 
present time include monitoring system for sound re- 
cordings, radar cameras, tri-color television and optical 
filters. ooo 


Malleable Iron in Machine Design 


Machine tools and other industrial machinery, elec- 
trical equipment and appliances are major fields of ap- 
plication of malleable iron castings. In a recently issued 
manual on “Shock Proof” malleable castings, prepared 
by The Lake City Malleable Co., Cleveland 14, concise 
data on mechanical, electrical and magnetic properties 
are given, along with detailed suggestions to the de- 
signer of such products. Humorous illustrations are 
scattered throughout the 92-page manual to give a light 
touch without sacrificing meaty design information. A 
glossary of terms and a bibliography are included, as 
well as questions and answers on standard and high 
strength malleable iron. Copies are available on business 
letterhead request. o00 


UHF Converter for TV Receivers 


Twelve existing uhf television channels are failing to 
meet the demand for commercial television and it is 
expected that the Federal Communications Commission 
will authorize new channels in the uhf region of 475 
to 890 mc. A number of experimental stations already 
have been put into operation within this band, but for 
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NAP-LOC 


TRADE MARK 


LIMIT SWITCH 


K 





..»More Than Mere 


There’s a real difference—ask any one of the 
several thousand satisfied customers who’ve 
bought Snap-Lock limit switches from us in the 
past ten vears. Better still, ask one of our new cus- 
tomers (and we recently counted 75 in a 30-day 
period) why they specified Snap-Lock, whether 
for limit or our other types of switches. 

They may not go into detail on the design 
points—they may skip over the pure silver con- 
tacts with positive wiping action, the oil and dust 
resistant case, the locking action for both “on” 
and “off” positions, the completely separated 








Snap Action 


mechanical and electrical sections—but they'll all 
tell you the Snap-Lock can take it. 

A good limit switch is the mighty midget on 
your machine. It costs only a few dollars, but 
controls equipment worth thousands. Why take 
chances? Get the only switch that’s built by 
machine tool builders, for the kind of punishment 
machine tool usage dishes out. When you want 
dependable, trouble-free performance under the 
most severe conditions, you'll want Snap-Lock. 
May we send you more information? Write for 
bulletin EM -42, showing different ty pes of switches, 





Electrical Features 
Snap! and the circuit is closed—or opened. 


Pure silver contacts. Positive wiping ac- 
tion—with no arcing. Wiring connections 
easily accessible. Insulation in excess of 
specification requirements. Oil and dust 
resistant case. Single pole, double break, 
double throw. 








Mechanical Features 
Locks in ON or OFF position. Rugged 


construction; completely separated 
the electrical section. ates on light 
pressure at 10° travel with additional 29° 


over-travel. Standard oper 
drop-forged steel, equipped 
steel roller. Stainless steel shaft running 
in bronze bearing. 


The NATIONAL ACME CO. 


176 EAST 


31st STREET CLEVELAND 8, OHIO 
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Does the product you manu- right away. Our engineers 
facture have exactly the right have been in the fractional 


power unit . . . not too much horse power electric motor 
(which adds needless ex- business since its infancy and 
pense) nor too little (which will recommend and build 
makes selling against com- the right motor for you. . . 


petition difficult in today’s at a competitive price. 
buyers’ market)? i 
If you’re in doubt, call Ruetz 


Ruetz quality fractional horse 
power motors are used in small 
appliances, automatic vendors, 
dental ines. Available with 





peer adapter. Write, “= 
RU E TZ MANUFACTURING | COMPANY 
1600 JUNCTION AVENUE * RACINE, WISCONSIN 





Now Terminals Can Be 


ATTACHED & SOLDERED 
ao) | 2 Lr at A 





New Terminal Attaching Machine — attaches and solders various 
sizes and types of pre-soldered tandem terminals (supplied on 
reels) at rates up to 1200 per hour. Machine cuts off, clinches 
and solders terminals in one instantaneous operation. FElimin- 
ates handling of loose terminals, solder and flux to increase 
production and lower costs on long runs. Standard types avail- 
able. Strong, periectly soldered joints are assured, as absolute 
control of heat is maintained. .Send for detailed information. 
enclose sample of wire and terminal now used. Address Dept. A. 


For ordinary runs in moderate quantity we continue to produce 
SEPARATE TERMINALS for ELECTRIC WIRES 


We also make SMALL METAL STAMPINGS Exact to Customer's 
Prints. Modern Plant and Equipment. Moderate Die Charges. Pre- 
cision Work. Prompt Service. 


PATTON-MacGUYER COMPANY 


17 Virginia Avenue, Providence R._I 








uhf reception on present television receivers a egg, 
verter will be needed. 

No modification of the receiver is necessary with a 
converter such as the one shown here, developed by 
Stanford Research Institute. The intermediate fd 
quency of the converter has been chosen as one of the 
regular uhf television channels—the center of channel 





12 (207 mc). This was a compromise between the 
number of conflicting factors: rejection of spurious 
signals, radiation from the local oscillator, signal-to- 
noise ratio, and performance of the i-f amplifier. 

Tuning range of the converter is an awkward one 
in that it covers a region of the radio spectrum in which 
conventional lumped-constant circuits are inapplicable 
and microwave circuits at these frequencies are too 
bulky. A number of different circuits were investigated 
for local oscillator and mixer tuning and the most 
successful were those of the “cylinder” and “semi- 
butterfly” types—a blend between lumped and dis- 
tributed constants. This results in continuous tuning 
of the entire band in 180 deg rotation of the shaft with 
no sliding or rotating contacts. 

This converter can be attached permanently. It is 
provided with two sets of terminals (one set for the 
antenna and one for leads to the receiver) and a two- 
position switch with one position for regular uhf and 
the other for vhf reception. A built in power supply 


operates the converter from 115-volt 60-cycle line. 
Ooo 


Krypton and Xenon 


Commercial quantities of krypton and xenon at re- 
duced prices have been announced by Linde Air Prod- 
ucts Co., N.Y. 17. Krypton occurs in the atmosphere 
one part in one million, and xenon, one part in twelve 
million. Having now been separated and purified eco- 
nomically they offer many possibilities. Krypton and 
xenon as well as the other rare gases are inert and will 
not combine with other elements under any conditions. 
These gases are superior to nitrogen for certain put- 
poses since nitrogen will combine with many elements 
at elevated temperatures. As compared with argon, they 
have lower thermal conductivity, lower electrical re- 
sistance and lower ionizing potentials. 

While argon is now being used in ionization cham- 
bers for tracking cosmic rays, krypton and xenon hold 
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THIS NEW 128-PAGE 


RESISTANCE 
HANDGOOK 





A complete, authoritative reference 
handbook compiled by Wilbur B. 
Driver Company to guide you in 
the correct selection of resistance 
and special alloys. Engineers and 
purchasing officials may obtain a 
copy without obligation by writ- 
ing on company letterhead. 


COMPOSITE VIEW OF THE THREE 
WILBUR B. DRIVER CO. PLANTS 


a 


Si 


aati 
itl i il a i tsa 


WILBUR B. DRIVER COMPANY 


150 RIVERSIDE AVENUE, NEWARK 4, NEW JERSEY 
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a Mighty Midget Built for 
Millions of Operations 





This is Ward Leonard’s new Bulletin 110 Midget 
Relay for long, trouble-free service, particularly in 
equipments subject to vibration. 

Exceptionally good vibration characteristics are due 
to proper proportioning of contact masses and spring- 
ing combined with heavy pressures on both normally 
open and normally closed contacts. 

Higher contact ratings than most midgets. Available 
up to 3-pole, double throw. Contact finger leads are 
insulated with the new, impregnated glass-fiber tubing. 
_ Write for Bulletin 110. Ward Leonard Electric Co., 
34'South Street, Mount Vernon, N. Y. Offices in prin- 
cipal cities of U. S. and Canada. 


WARD LEONARD 
RSet et LT Nb 


rt esull - a TET yIIb e777, 
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promise of being superior. Some Geiger-Muller Count. 
ers presently use these gases instead of argon. Othe 
possibilities are open in the incandescent and fluorescent 
lighting fields. Xenon has replaced mercury vapor jp 
certain thyratrons and vacuum tubes. Unlike mereyn 
vapor, xenon will not condense at low atmospheric 
temperatures. It has electrical properties similar to 
mercury vapor and is being used in photographic “speeq 
lamps” of the gas discharge type. Ooo 


Plasties Definitions 


Committee D-20 (Plastics) of the American Societ, 
of Testing Materials has agreed on the following terms 
covering “thermoplastic” and “thermoset”, to be in. 
cluded in the expanded Definitions D-883. 

Thermoplastic (adjective) means capable of being 
repeatedly softened by increase of temperature and 
hardened by decrease of temperature. (Footnote: 
“Thermoplastic” applies to those materials whose 
change upon heating is substantially physical.) 

Thermoplastic (noun) is a plastic which is thermo- 
plastic in behavior. 

Thermoset (noun) is a plastic which, when cured 
by application of heat or chemical means, changes into 
a substantially infusible and insoluble product. 

Thermosetting (adjective) means changing into a 
substantially infusible or insoluble product when cured 
under application of heat or chemical means. OOD 


Brightening Process for Aluminum 


Without prior buffing or polishing, aluminum and its 
alloys including those containing copper can be mirror- 
brightened and protected by a treatment in an aqueous 
solution developed by the Technical Processes Div. of 
Colonial Alloys Co., Philadelphia. The resulting finish 
is clear, resembling reflective anodizing. 

Processes can be used in three ways: (1) Brightening 
by a short immersion into a hot chemical solution; (2) 
brightening and protecting by immersion in a hot 
chemical solution, rinsing, followed by another hot 
solution and final rinsing; and (3) brightening as in 
1 followed by anodizing in mirror-bright colors or clear 
to resemble silver, chromium or other similar finishes. 
When brightened only, the product can be left as is or 
protected with lacquers or paints. Parts brightened and 
protected by method 2 are not as bright as anodizing 
but prevent tarnish and handling marks. In comparison 
to anodizing corrosion resistance of method 2 is the 
same in alkali but not as good in acid media. OOC 


Conductive Laminates 


While the theory for making a laminated plastics con- 
ductive has been known for quite some time it is only 
recently that the Panelyte Div. of the St. Regis Paper 
Co., has produced such a laminate commercially. It was 
developed primarily so that plastics materials could be 
painted electrostatically along with metal parts to fe 
duce production costs. This laminate is composed of 
kraft paper impregnated with a conductive synthetic 
resin mixture and is being used as inner doors and 
breaker strips in refrigerators. This enables these parts 
to pass down the same assembly line as the metal parts 
to the electrostatic spray action. ooo 
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SPECIFY 
alliance motors 
for 


MODEL B 


4-pole shaded pole 
motor. Approx. 1/30 h.p. 
1550 r.p.m. Vv 


Small Load Jobs! 


Toys 


il Machines Vending Machines 
Controls Radio & television 
Heating Appliances tuning 

Turntables Other appliances 


Mass production of small motors for mass 
markets at low cost—that’s the job at Alliance! 


Alliance motors rated from less than 1/400 
h.p. on up to 1/25 h.p. are made semi-open, 
and fully enclosed. Some are uni-directional 
and others are reversible. Motors are designed 
for both continuous and intermittent duty loads, 
Covering a wide range of standard AC volt- 
ages and frequencies, Alliance offers motors 

of varied types with operating characteristics 
to fit the specific needs of small loads. Indi- 
vidual changes in design are available where 
quantity warrants. 


Check these advantages! 
Low operating cost 

Low induced hum 

Low magnetic field 

Low first cost 

Cool running—quiet 
Flexible power range 
Slower controlled speeds 
Long life 


Write for catalog and specifications 


ALLIANCE MANUFACTURING COMPANY e ALLIANCE, OHIO 
Export Department: 401 Broadway, New York 13, N. Y., U. $. A. 





MODELA A 


6-pole shaded pete 
motor. Approx. 1/30 h.p. 
500 to 1050 r.p.m, 


< MODEL MS 


2-pole shaded pole 
motor — full load h.p. 
0021. Full load 2800 


r.p.m. 
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Make Sure of Repeat Business— 
WATCH THE “LITTLE” THINGS! 


a fll, OMAN 


SPRINGS of only the best quality should go into electrical 
appliances. When a product stalls, everybody from the 
manufacturer down shares the blame. So, if in doubt 
about how to meet critical spring requirements, our 


engineers will gladly help, if you will describe your prob- 


lem or send us blue prints. 








SCREW MACHINE PRODUCTS — The above remarks | 
on springs apply equally well to the screws, nuts, turn- | 
ings, pins, knobs and other parts made on screw ma- | 


chines for appliances, and here again we offer you our 
engineering service. 


a 


SPRINGS & SCREW MACHINE PRODUCTS, 
THE PECK SPRING CO., 20 Grove Ave., Plainville, Conn. | 
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RESISTORS 


CM Sale) ) i, 
IS STRONGER 





When space is at a premium, the elliptical (hence, 
stronger) shape of STRIPOHM Resistors gives high 
unit-space rating and extra strength to withstand elec- 
trical and mechanical strain. 

These vitreous enameled wire-wound resistors have 
low mounting brackets . . . strategically arranged 
terminals permitting multiple stacking for further sav- 
ing of space ... no sharp edges. Ratings from 30 to 75 
watts ... 0.45 to 66,000 ohms. 

Write for Bulletin 23. WARD LEONARD ELECTRIC 
COMPANY, 34 South Street, Mount Vernon, N. Y. 
Offices in principal cities of U. S. and Canada. 


WARD LEONARD 
ELECTRIC COMPANY 


BR eutc- E ngntertic Contiols 
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MDSE. 8502 MDSE. 7544 MDSE. 7764 MDSE. 6533 MDOSE. 51002 
NEOPRENE IMPREGNATED BUNA S COATED SIZED WATER REPELLENT HYCAR LAMINATED 


FELT HAS NO HORIZONS 


SPECIAL FELT TREATMENTS MAKE FELT’S FIELD LIMITLESS 


@ Felt is not just felt, but an engineered material of unlimited uses. American Fe elt 


It is made in many different and closely standardized types, and in 

addition it can be specially treated for specific applications. For { om any 

example, it can be impregnated with many substances, such as 

lubricants and chemicals. It can be coated or laminated with foil, ‘aioe 

rubber and plastics. Proofing can be incorporated against flame, 

fungi, mildew, moth, vermin, water. Sizing and resins can impart 

extra stiffness. Adhesive coatings can be applied that are heat, solvent ee gr ee a, ee 

- . aw Engineering and Research Laboratories: Glenville, Conn. 

or pressure sensitive. Thus felt can be said to have no limiting PLANTS: Glenville, Conn.; Franklin, Mass.; Newburgh, 

horizons. For illustrative samples and technical information send : ~ es es ee R. t sauss one 
° £6 ° lew York, Boston, Chicago, Detroit, nd, Roche 

for American Felt Company Data Sheet No. 4, “Special Felt Treat- ter, Philadelphia, $t. Louis, Atlonta, Dallas, San France, 

ments”. And when ordering felt, be sure it is American Felt. Los Angeles, Portland, Seattle, Montreal. 
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Closed View, With Cover in Place. 


(NEYWELL STARTERS and CONTACTORS 


@ Interchangeable Coils... greatly simplify stocking 
problems and maintenance. 





Powerful Solenoids . . . provide direct and positive 
action on opening and closing. 


Silver Contacts . . . are steel-backed and spot welded 
...can easily be changed. 


Electric Interlock... assures safety of holding cir- 
cuit, 


Efficient Arc Chutes... afford quick arc blow-out 


Rubber Mounting . . . absorbs solenoid vibration 
and low contact temperature. 


through a six-layer cushion. 


o 8 9 O 


Enclosed Overload Relays . . . are tamper-proof 
yet field adjustable. 


Easy Installation . . . because cose is roomy and 
knockouts are conveniently located. 





Honeywell Motor Starters and Contactors are com- 
pact and sturdy, designed to give long-life and main- 
tenance-free operation. They are ideal for control 
panel operation . . . but are built to “take it” under 
the most severe conditions. The 8 reasons add up to 
the kind of reliability that you have to have, so 
specify Honeywell the next time you need Starters 
or Contactors. 





Your local Honeywell engineer is as near as your 
phone. Call him in today for detailed information . . . 
or write for descriptive Bulletin SA1450. 


MINNEAPOLIS-HONEYWELL REGULATOR CO. 
BROWN INSTRUMENTS DIVISION 


Open View, Showing 4466 Wayne Avenue, Philadelphia 44, Pa. 
. Branch offices in 73 principal cities of the 
aot" Accessibility. United States, Canada and throughout the world 
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MODEL C-5 ('/300 H.P.) 


2-pole, shaded pole induction motor. Free 
Speed— 3370 R.P.M. Locked Rotor Torque— 
0.9 in. oz.—H.P. at 2600 R.P.M. —1/300; 
Dimensions: 2” wide x 3” long x 274” high. 
Features include accurately aligned motor 
shaft . . . oiless bearings . . . dynamically 
balanced rotor. 





MODEL D-10 ('/70 H.P.) 

4-pole, shaded pole induction motor. Free Speed—1740 
R.P.M. Locked Rotor Torque—4% in. oz.—H.P. at 
1500 R.P.M. —1/70; Dimensions: 3%” square x 3%” 
over bearing housings. Features include scientifically 
designed air intake . . . dual cooling fans . . . dymanically 
balanced rotor . . . self-aligning oiless sleeve bearings. 


pr Thane 











MODEL D-6 ('/100 H.P.) 

4-pole, shaded pole induction motor, Free 
Speed—1735 R.P.M. Locked Rotor Torque~2y 
in. oz.—H.P. at 1400 R.P.M. —1/100; Dimen. 
sions: 3%” square x 2%” over bearing hous. 
ings. Features include dual cooling fans , 
dynamically balanced rotor... self-aligning 
oiless sleeve bearings. 


os 


Soe 
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Whatever your performance requirements, 
check the features and specifications of these 
tried and proved GI Smooth Power small 
motors— 1/70 H.P. and under. 


Long recognized for their superiority in the 
radio-phonograph industry, each of these 
motors is extremely compact... light in weight 
... designed and built for trouble-free long life. 
Their cost, however, is surprisingly low. Design 
modifications are available where quantities 
warrant production line changes. 


Blueprints or quantity price quotations sent 
immediately upon request. Write, wire or 
phone today. 


MODEL A-5 (1/250 H.P.) 


2-pole, shaded pole induction 
motor. Free Speed— 3470 
R.P.M. Locked Rotor Torque 
—1.2 in. oz.—H.P. at 2800 
R. P.M. —1/250; Dimen- 
sions: 24%" wide x 33%” long 
x 24%” high. Features include 
novel bearing construction 
which insures rigid and per- 
manent alignment of motor 
shaft ... oiless bearings... 
dynamically balanced rotor. 


The GENERAL INDUSTRIES Co. 


DEPARTMENTE « ELYRIA, OHIO 
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KOPP GLASS... 


Kopp Glass products can play an important part in 
making light do your bidding; you can use Kopp lenses 
to diffuse, deflect or concentrate beams of light, to 
transmit colors, for infra-red or ultra-violet applications, for 
“on” or “‘off’’ lights, for all sorts of signals where uniform 
colors, durability and dimensional accuracy are important. 
Other Kopp Glass products are liquid-level sight glasses, 
transparent instrument cases, glass domes, panels for domestic 
oil burners, beads for glass-to-metal seals, direction signals. 

Kopp engineers will design glass parts for your specific 
applications. Necessary research and development work is 
conducted in our well-equipped modern laboratories. Moulds 
are made by our experienced craftsmen, and sample glass 
parts throughly tested before production starts. 

You can be sure of the uniformly high quality of Kopp 
Glass, for complete control is exercised at every step of 
production, from the selection of raw materials, to the testing, 
packing and shipping of finished product. 

Use KOPP GLASS to assure complete satisfaction. 


KOPP GLASS, 'vc. 


SWISSVALE, PENNSYLVANIA 
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EMC 
MOTORS 





Nothing makes a better impression on your customers.than good 
product performance. And since the performance of your prod- 
uct depends on good power zone operation, it’s good judg: 
ment to select a fractional horsepower motor ... one of EMC’s 
extensive line . . . that can be custom- produced to meet your exact 
needs. Low initial cost, reduced operating expense, compactness 
and quiet operation are some of the sales advantages invariably 


added to products tailored with EMC Motors. Write for catalog. 


a Also Manufacturers of CYCLOHM High Grade Precision-Built Induction Motors. 


ELECTRIC MOTOR CORPORATION ; 
RACINE, WISCONSIN 


Please send the new specification sheet that makes it easy to ELECTRIC oe 
list all important facts about our product to be powered. , 
me) a) 





RACINE, WISCONSIN 


a SSS avons FOR ALL inp 
aor CUSTOM-BUILT FRACTIONAL HWE USTRY 
AMONON OF ..enveen-nnccnnevnnnveeornnvnvvnrgenseeeesnnsensennnveensenneseesssnessessnnt 


‘Sem e ees ee See SSS SEe sees es eee eae 
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SIEM ICM withstands an inferno of 





There are three new grades of C-D Dilecto* that can 
withstand temperatures as high as 250°C. They are 
chemically inert, silicone-glass laminated plastics that 
offer exceptionally high heat resistance and good arc 
resistance, extra strength, and positive moisture re- 
sistance! At Continental-Diamond we’ ve literally lived 
and worked with Silicone Dilecto—perfecting it to a 
point where we believe it can be highly useful in 
helping to solve your pro- 
duction problems — and im- 
prove product performance. 


YOUr partner \® 


DE-2-49 
BRANCH OFFICES: NEW YORK 17 e CLEVELAND 14 e CHICAGO 11 


to improve product performance for you! 


And this remarkable plastic is but one of many in 
the C-D family. They provide practical combinations 
of mechanical, electrical, and chemical properties— 
structural strength, light weight, positive moisture, 
heat and corrosion resistance. In hundreds of plants, 
C-D Plastics—Fibre, Vulcoid, Dilecto, Celoron, and 
Micabond — offer proof that it pays to see C-D first in 
your search for the right plastic for the job. For inter- 
esting, useful information on Silicone Dilecto, and 
other C-D high strength plastics, call or write your 
nearest C-D office, soon. 


*Dilecto GB—112—S 


oaucing better wry, Dilecto GB—128—S 
$ 


Dilecto GB—261—S 


e SPARTANBURG, S.C. e SALES OFFICES IN PRINCIPAL CITIES 


WEST COAST REPRESENTATIVE: MARWOOD LTD., SAN FRANCISCO 3 e IN CANADA: DIAMOND STATE FIBRE CO. OF CANADA, LTD., TORONTO 8 


. 
| Py LOLOL ee, eee on 


Established 1895 .. Manufacturers of Laminated Plastics since 1911—NEWARK 15 + DELAWARE 
aaa eee 
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Use Alcoa Aluminum Sheet Metal Screws 


Use of Alcoa Aluminum Fasteners will prevent galvanic corrosion that can 
result when dissimilar metal screws are used to fasten aluminum assemblies. 
They help joints stay strong and tight. 

Alcoa Fasteners resist common corrosion, too—won’t rust red or stain 
adjacent surfaces. And their low cost will amaze you. 

Now available with Phillips heads, for fast, slip-free driving; sheet metal, 
wood and machine screws, standard sizes and lengths, in all popular head 
types. Other Alcoa Fasteners, too—hex head bolts, washers, hex nuts, cap 
nuts, wing nuts, castle nuts, in standard sizes and threads. ALUMINUM 
Company OF America, 615L Gulf Building, Pittsburgh 19, Pennsylvania. 


WRITE FOR FREE SAMPLES—Samples of Alcoa Aluminum Fasteners sent free when 
you request them on your letterhead. Please specify the type and size you'd like. 


| & 
ALCOA FASTENERS 


INGOT ~ SHEET & PLATE - SHAPES, ROLLED & EXTRUDED . WIRE . ROD . BAR . TUBING - PIPE . SAND, DIE & PERMANENT MOLD CASTINGS » FORGINGS . IMPACT EXTRUSIONS 
ELECTRICAL CONDUCTORS + SCREW MACHINE PRODUCTS ~ FABRICATED PRODUCTS ~ FASTENERS ~ FOIL + ALUMINUM PIGMENTS » MAGNESIUM PRODUCTS 
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you can BE SURE... ie irs 


Westinghouse 
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lt Took 25 Years 
to build this water tank thermostat= 


More than a quarter of a century of experience in THERM-A-NEERING 
design and production technique has been incor- A HEAT AND CONTROL ENGINEERING SERVICE THAT OFFERS: 
porated in the Westinghouse Clostemp. That’s why : : 
. . ENGINEERS .. ; Thermal and electrical engineers to work 

you can be sure with this now-famous thermostat. with your own staff. 

Here is a thermostat that maintains real hairline RESEARCH... A well-equipped laboratory for testing 
control of water temperatures and does it consistently full-scale models. 
over the life span of the heater. Exhaustive tests—both PRODUCTION...A modern plant devoted entirely to heat- 
in the laboratory and in service—prove that it holds a. oe controls. ot ti 
water temperature within the narrow limits of 4°F. Cone... Fe ae maker imneealiie 
Fatigue tests simulate more than 50 years’ perfect 
operation. 

You can produce a better water heater for less 
with Clostemp .. . and you can take advantage 


of the exclusive Therm-a-neering service offered by 
Westinghouse, for help in solving your heat and con- 
trol problems. Ask your Westinghouse representative 
for complete facts and for Booklet B-4031, or write 
Westinghouse Electric Corporation, 182 Mercer 


Street, Meadville, Pennsylvania. J-10336 HEATE a | malady OSTA AY 
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Studebaker 
“3 TYPE SPEED NUTS 


Saues 35% ou 


Right out of Studebaker’s own cost estimate files 
comes this report of outstanding SPEED NUT 
savings. 

To establish this saving factor, tests were made 
using 18 welding nuts to fasten the rear fenders 
to the body. Then, for comparison, 18 “J” Type 
SPEED NUTS were used to perform the same 
operation. The resulting statistics reveal that 
SPEED NUTS provide a 35% savings in material 
and assembly costs on this application. 

This is one reason why there are hundreds of 


Tote. 


“The Next Look in Cars’’— 
The 1950 Studebaker Land Cruiser 


SPEED NUT brand fasteners of various types 
used in the assembly of the 1950 Studebaker. 
Here, too, is sufficient reason why you should 
investigate the SPEED NUT way to lower assem- 
bly costs and improved product quality. Ask your 
Tinnerman “Fastening Specialist” for information 
on the comprehensive Fastening Analysis Service 
...and write for your free copy of SPEED NUT 
Savings Stories. TINNERMAN PRODUCTS, 
INC., 2040 Fulton Road, Cleveland 13, Ohio. In 
Canada: Dominion Fasteners, Ltd., Hamilton. 


SOM lett teeta] ys 

“J Type SPEED NUT over edge of 
wheel house panel, in position 
aly Mls Ue ret) ba 
Provides secure, vibration-proof 
held me Cte 


mm 
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WANT TO 
SIMPLIFY YOUR 
FASTENING 
OPERATIONS? | 


@WHERE YOU CAN USE THEM...In fastening jobs of 
all kinds. Whether you’re fabricating a washing ma- 
chine, a clothes drier, refrigerator, electric stove, kit- 
chen cabinet, soda fountain, a small appliance or just 
attaching name plates, Du Pont Hi-Speed Industrial 
Explosive Rivets may do for you what they are already 
doing for so many other manufacturers ... cut costs and 
make fastening jobs easier. 


@®WHY YOU SHOULD USE THEM... Because Explosive 
Rivets help speed up assembly-line fastening jobs. They 
simplify blind riveting . . . are ideal for spots hard to 
reach ... and can replace screws, welding, and bolts and 
nuts in many jobs. 


@eHOW YOU USE THEM... These Rivets are simple to 
use. You merely insert them in drilled holes... with no 
worry about close tolerances. Then touch Rivet heads 
with a heated iron. A tiny charge in Rivet shank ex- 
pands the entire shank and forms a big, barrel-shaped 
head on the opposite end .. . setting the Rivet securely 
in place. Result: an easily made, tight, strong joint. 


That’s all there is to it. It’s a one-man job... easy, 
quick. And no further finishing, cutting, filing or polish- 
ing is required. The exposed Rivet heads are solid, 
clean, neat, and smooth. They enhance the finished 
appearance of the unit... add to its sales appeal. And 
they can readily be used to fasten materials of various 


types .. . composition, fabric, metal, rubber or wood. 


@ WHEN YOU SHOULD USE THEM... Why not now? 
Many manufacturers who have experimented with Ex- 
plosive Rivets promptly adopted them .. . now use them 
in many different ways to lower their fastening costs. 
Perhaps you can do the same. Try these modern, high- 
speed fasteners in your own shop. See for yourself how 
they simplify and speed up work. Write—today—for 
booklet “EN”... contains complete information about 
Explosive Rivets. E. I. du Pont de Nemours & Co. (Inc.), 
Explosives Department, Wilmington 98, Delaware. 


DU PONT 44, Speed 
INDUSTRIAL EXPLOSIVE RIVETS 


A product of Du Pont Explosives Research 


QU POND 


REG ys. Pat. OFF 


BETTER THINGS FOR BETTER LIVING... THROUGH CHEMISTRY 


Listen to “Cavalcade of America”—Tuesday evenings—NBC 
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Simplicity...that pays off! 


Wherever you need a slow speed drive, there’s much to be gained from 
the simplicity of the Motorgear. It weighs less, it takes up less space... 
it is easier to apply, install and service than any other slow speed unit in 
its class. Its Axial Air Gap Motor is a true 40°C. Motor. Above all, the 
Motorgear is as outstanding in performance as it is in its new, advanced 
design. Fairbanks, Morse & Co., Chicago 5, Illinois. 


A name worth remembering 


OIESEL LOCOMOTIVES + DIESEL ENGINES +» PUMPS « SCALES 
MOTORS « GENERATORS + STOKERS + RAILROAD MOTOR 
CARS and STANDPIPES + FARM EQUIPMENT + MAGNETOS 


Dey 
met 
Fact 
oo 


CONVENTIONAL MOTOR 


motorgear 
AIR GAP MOTOR AND REDUCTION GEARS > 





srescent lighting fixture for corner 
ition between ceiling and aL 
Pret aailibg for Ley) laa) 


Polystyrene 8 Manvufac 


tallc 
ate aa 
aa onglow 


Winfield Electric Company, 164 


thes 


Ada Street, Chicago Yet ee 


jer: The Anesite Company 


Koppers Perfected Plastic for lighting applications 






















@ Lighting fixture makers have long been looking 
for a way to obtain a soft white light . . . not too j aduraniiiged 
bright .. . not too dim. . . but easy on the eyes. 

















Koppers has solved this problem by developing a OF “MOONGLOW” POLYSTYRENE 8 
new transluscent color called “Moonglow,” made 
from Polystyrene 8. ® You can get just the right degree of light transmission and 


diffusion combined with proper opacity or hiding power. 
This assures maximum light withoyt showing the tube in 
fluorescent lights or the filament in incandescent lights. 


Fixtures designed around the use of “Moonglow” 
are ideal for offices, industrial plants, bathrooms, 
kitchens and automobiles. They direct maximum 


a: : ° ® High heat distortion temperature, 200°F. assures dimensional 
light where you want it without glare. 


stability. 


® Light weight results in less weight suspended from ceiling 
and in lower shipping costs. 


® Can be injection molded or extruded in any desired shape 
and easily cut to proper length. This reduces labor, time, and 
material costs. 


@ Flexibility permits shield to be snapped into position, saving 
assembly time and maintenance time after installation. 


®@ The use of plastic in the shield permits a minimum of metal 
framing and therefore allows a maximum of light trans- 


ni mission area. 
aii 

Lid. RE-DESIGN FOR LOWER COSTS 

The Winfield Electric Company has already re- 
designed their fixtures to take advantage of the 
many cost-saving features of Koppers “Moonglow” 
Polystyrene 8. Why not discuss “Moonglow” with 
our engineers or write for complete information? 





‘aan deme nea nsg wosmase te. Tyra a ey 


Koppers Company, Inc. 
Chemical Division, Dept. EM-11 
Pittsburgh 19, Pa. 
















ss % 
PPERS 


Please send me more information on Koppers “Moonglow” 
and a sample chip. | ama molder[] extruder [) 
other []. 


r Yy 


| 


KOPPERS COMPANY, INC. Ko 
Chemical Division Pittsburgh 19, Pa. K 
Regional offices: New York Boston, Chicago and San Francisco 


Koppers feed, Plastics Witeinias lou tene: ae 
Ee | | 


* POLYSTYRENE * ETHYL CELLULOSE * CELLULOSE ACETATE L 
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“heat-powers’ the largest 
‘continuous strip annealing 
lines in the world 


The complete line of each of these Drever furnaces 
consists of two uncoilers for handling cold reduced 
coils; multiple seam welder; continuous strip 
cleaner; looping pit to secure accurate guiding and 
tensioning; 13 zone controlled-atmosphere anneal- 
ing furnace, with cooling tower, drive bridle for 
forwarding strip; guided and controlled tensioning 
for recoiling; 2 recoilers. 


Nichrome V Strip, 1/2” wide x Yg” thick, is looped 
as indicated to form heating elements. 


*Nichrome is manufactured only by 


Driver-Harris Company 


HARRISON, NEW JERSEY 


RANCHES: Chicago, Detroit, Cleveland, Los Angeles, San Francisco, Seattle *T.M, Reg.U.S.Poh0R 


BALDOR STREAMCOOLED MOTORS 
are 100% totally enclosed 


...they not only serve applications where 


totally enclosed motors are necessary but they 
also provide complete protection where dust- 
proof, drip-proof, splash-proof and vermin- 
proof motors are essential. 


These motors are sold and serviced nationally in 
more than 200 trade centers. 


BALDOR ELECTRIC CO.° St. Louis 


(District Offices in Principal Cities) 
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AER COM 


ALL-WEATHER TRANSMITTERS 
USE 


ADLAKE 
RELAYS 


For dependable service 
at ANY temperature! 





The Adlake Mercury plunger Type Relay, with its +200° 
—38.8° temperature range, is naturally suited to power con- 
trol and time delay in Aerocom’s new VH-200 all-weather 
radiotelephone transmitter. Aerocom demands depend- 
ability, and dependability in relays means Adlake. 


The mercury-to-mercury contacts in Adlake Relays 
completely eliminate failures caused by low contact pres- 
sure, contact burning, pitting, and sticking—and the in- 
herent high surface tension of mercury gives an ideal snap 
action to the contacts. 


In addition, Adlake Relays bring these advantages to 
any relay job: 


@ Hermetically sealed contact mechanism, impervious 
to dust, dirt, and moisture. 


@ Silent and chatterless operation, producing high-fidelity 
medulation with a low noise level. 


@ Adiake armor design, which protects relays against 
outside vibration or impact. 


Whatever your relay needs, there’s an Adlake Relay to do 
the job. You'll want to see our free illustrated folder for 
full details. Write for it today: The Adams & Westlake 
Company, 1108 N. Michigan, Elkhart, Indiana. 


rw« Mlams & Westlake <o»rax 


e ELKHART, INDIANA + NewYork «+ Chicago 


Manufacturers of Adlake Hermetically Sealed Mer- 
cury Relays for Timing, Load and Control! Circuits 





ABOVE—Rear view of Aerocom’s Model 1 2GLX-2A, 
showing installation of Adlake Relays. Relays are 
(from left to right) Model 1200-87-5, Model 
1200-87-3, Model 1040-87-1BP, and Model 
1040-85-3. 


BELOW —The new Aerocom YH-200, all-weather 
transmitter. 
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NEW BOOKLET for 
appliance manufacturers! 





Shows how G-E lamps can give 
your product new beauty, 


safety and sales appeal! 


It’s hot off the press—a brand-new booklet full 
of ideas that can help to put your product a jump 
ahead of competition! For your free copy, write 
to: General Electric, Div. 166-EM-11, Nela Park, 
Cleveland 12, Ohio. 


You can put your confidence in— 


GENERAL @@ ELECTRIC 





Made to YOUR 
SPECIFICATIONS 


POPP Lex 


ANEW ITEM IN THE 
TOPFLIGHT TAPE LINE 


(TOPPLER TAP-SA) 
Hereis a pressure-sensitive, strong and sturdy printed tape. 
Resists moisture, temperature extremes and abrasion. It 
has been developed to fill a definite need. 


METHODS ENGINEERS WROTE THE SPECIFICATIONS 


A number of industrial tape users asked for a tape superior 
to the cellophane and acetate fibre tapes commonly used, yet 
with their basic characteristics. 


EXCLUSIVE TOPFLIGHT PRODUCT §@ 


Fromi these requests and specifications, Topflight Tape 
spent many months in research and experimenting and con- | 
structed this superior product. Only Topflight produces this | 
tape. No other firm can supply it. 


HAVE YOU BEEN WAITING FOR TOPFLEX? 


Let us tell you more about this new product. Let us show it 

















to you. We would like you to run your own test. Write. 


TOPFLIGHT TAPE COMPANY 


YORK, PENNSYLVANIA 
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co secret of a dependable 
Circuit is its termination. 
_ Like the proverbial chain, the wiring 
is only as strong as its weakest link— 
and a poor connection can be that link ! 


That’s why design engineers insist 
on AMP Solderless Terminals in their 
blue prints for appliances, electrical 
and electronic equipment, control 
panels, instruments, communication 
systems, machine tools, aircraft and 
railway wiring—in fact wherever there 
is a termination problem. 


Write for full information about 
AMP PRE-INSULATED Solderless 
Terminals, self-inspecting tools, and 
automatic machines. 


AMP Trade Mark Registered U.S. Patent Office 


AIRCRAFT-MARINE PRODUCTS INC. 
1504 N. FOURTH STREET, HARRISBURG, PA. 


Sole Canadion Representative: F,; MANLEY & SONS, LTD., Toronto, Ont., Canode- 
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MATERIALS © METALS © ELECTRICAL & MECHANICAL PARTS e@ EQUIPMENT e FINISHES 





Index of products and services as advertised in ELECTRICAL MANUFACTURING and which 
are used in the design, engineering and manufacture of electrically operated machines, appliances 
and equipment—a monthly service to readers and advertisers. Always consult latest issue. Ex- 
panded data may be secured from advertisements. Publisher will supply any additional information, 


which is available, upon request. Address—John A. Campbell, Director, Reader Service. 





ADHESIVES 

a ay Cork Co., 9511 Arch, Lan- 
nee a Pusctios & Chemicals, Inc., 
Waleck Rd., N. Tonawanda, N me 
Minnesota Mining & Mfg. Go. “900 
quier Ave., St. Paul 6, \ 

ALUMINUM 


Aluminum Company of America, 612-L 

Gulf Bldg., Pittsburgh 19, Pa. 
Reynolds Metals Co., 2055 8. Ninth, 
Louisville 1, Ky. 


AMMETERS. Sce Instruments. 
ANODES, PLATING 


1311 
Fa- 


ene —_ Div., Metals & 
Forest, 


Corp., Attleboro, Mass 
(Silver, Gola) > 
Handy & Fulton, New York 
a. ee (Gold as Silver) 
Revere Brass 


, Inc., 230 Park 
Ave., New York 17, N. Y¥. 
r Mfg. Co., 


ASSEMBLING mACHINES 
Detroit Power Screwdriver Co., 2817 W. 
Fort St., Detroit 16, Mich. 


ASBESTOS SLEEVING. eeving 
and Tape, Asbestos. se 

BALANCING MACHINES 

= Mfg. Co., Dept. E-13, Rock Island, 


Westinghouse Elec. Corp., P.O. Box 868, 

Pittsburgh , Pa. 

BALLS, BEARING 

Hoover Ball Bearing Co., Ann Arbor, 

SKF’ Industries, mee Front & Erie Ave., 
Philadelphia 32, 


Strom Stel Bell Co "1850 8. 54th Ave., 
Cicero 50, Til - 


BATTERIES, DRY 


Mallory & Co., Inc., P. R., In 
6. Ind. dianapolis 


BATTERY ELIMINATORS. 
Supply VU: Rectifier. 


. 


See Power 


SEARINGS, BABBITT 


Division of General 
Motors, Dayton, 0. (Steel-Backed) 
& Son, Inc., Joseph T., Chicago, 


BEARINGS, BALL (Miniature) 

Landis & Gyr, Inc., 104° 5th Ave., New 
York 11, N. a aaa 

Miniature Precision Bearings, 
Keene, N. H. 

New peomtue Div. General Motors, 
Bristol Conn. 

Norma Hoffmann Bearings Corp., Stam- 
ford, Conn. 

BEARINGS, BALL and ROLLER 

and Thrust) 


BEARINGS and BUSHINGS, 
Bound Oil-Less Bearing 
Bound WN. J. 
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Chase Brass & Copper Co., Waterbury 
20, Conn. 

Johnson Bronnze Co., 570 S. Mill, New 
Castle. Pa. (Bronze on Steel). 

a Co., Inc., P. R. Indianapolis 
. Ind. 

Moraine Products Div., General Motors, 
Dayton, 


Morganite, Inc., Long Island City 1, N. Y. 

National Formetal Co., Inc., 6611 Metta 
Ave., Cleveland 14, O. 

Randall Graphite Bearings, Inc., 609 W. 
Lake, Dept. 1015, Chicago 6, Ill. 


BEARINGS AND BUSHINGS, 


LUBRICANT-RETAINING (Powdered 
Metal) 

Amplex Mfg. Co., Div. of Chryslez Corp., 
Detroit 31, Mich. 

Bound Brook Oil- ~~ Bearing Co., 
Bound Brook, N. 

Johnson Bronze co 570 Mill, New 
Castle, Pa. 

Moraine Products Div., General Motors, 
Dayton, O. 

National Molded Products, Inc., St. 
Marys, Pa. 

Randall Graphite Bearings, Inc., 609 
W. Lake, Dept. 1015, Chicago 6, Ill. 

BEARINGS AND BUSHINGS, NON- 
METALLIC 

General Electric Co., Chemical Dept., 


1 Plastics Ave., Pittsfield, Mass. 
National Vulcanized Fibre Co., Wilming- 
ton 99, Del. 
Richardson Co., Lockland, Cincinnati 15, 


oO. 
— & Son, Inc., Joseph T., Chicago, 


Westinghouse Electric Corp., P. O. Box 
868, “ittsburgh 30, Pa. 

BEARINGS, FLEXIBLE (Rubber- 
backed) 


Lord Mfg. Co., Erie, Pa. 


BEARINGS, NEEDLE 
McGiil Mfg. Co., Inc., Valparaiso, 


BELLOWS, METALLIC 


Clifford Mfz. Co., Div. of Standard- 
Thomson Corp., 126 Grove, Waltham 
54, Mass. 


BELT DRIVES. 


Ind. 


See Drives, V-Belt. 

BENDERS, BRAKES and SHEARS 
(For Die-Less Duplicating) 

O’Neil-Irwin Mfg. Co., 309 Eighth 
Lake City, Minn. 


BERYLLIUM COPPER 
Tube, Wires) 
ae Corp., Dept. 5, 


Mallory & Co, Inc.. P. R., 
6, Ind. 


BIMETALS. 


Ave., 


(Rod, 
Reading 5, 


Strip 


Indianerolis 


See Thermostatic Bimetals. 


BITS, SCREW AND BOLT. See Socket 
Screw Keys & Wrenches. 


BLADES, FAN 
Barber-Coleman (Co., Rockford, Ml. 


BLOCKS, PILLOW 

SS Bearings Corp., 
or 

Randall a Bearings, Inc., 


Stam- 
6ng W. 


Lake Dept. 1015. Chicago 6, Ti. 
SEF Saeed Inc., Front St. & Erie 
Ave., Philadelphia 32, Pa. 
BLOCKS, TERMINAL Sce_ Strips, 
Blocks and Boards, Terminal. 
BLOWERS. See Fans and Blowers. 


BOLTS. See Fasteners 


Box > METAL. 
Metal 


See Cabinets, Sheet 


BOXES and CRATES, WIREBOUND 


See also Containers, 


Shipping. 


Packaging and 
Rathborne, Hair & Ridgway Co., 


1440 W. 


2lst Place, Chicago 8, Ill. 


Wirebound Box 


Manufacturers 


Assn., 


Room 1840, Borland Bldg., Chicago 3, 


Til. 


BRAKES, BENDING. See Benders, 
Brakes and Shears. 
BRASS, BRONZE AND COPPER 


All Commercial Forms 


(For Wire, See Wire and Cable, Bare) 


American Brass Company, 


Conn. 


American Nickeloid Co., Peru 3, IL 


Waterbury 88, 


(Also Tobin Bronze, Chromium 
Copper and Selenium Copper Alloys). 


finished). 


Chase Brass 


& Copper 


Conn. 


Driver 
Ave., 


Co., Wilbur ms 


Newark 4, 


(pre- 
Co., Waterbury 
150 Riverside 


Hussey & Co., C. G., pittsburgh, Pa. 


Ilsco Copper Tube & Products, Inc., 
(Copper Tubing). 
570 8. Mill, 


cinnati 27, O. 


Johnson 


Castle, 
Revere Copper & Brass, 


Co., 
(Bronze 


Bronze 
Pa. 


Cin- 
New 


Bars). 
230 Park 


Inc., 


Ave., New York 17, N. Y 

BRAZING ALLOYS, SILVER 

— > Co., Inc., 113 Astor, Newark 5, 
N. J. 

Chase pone & Copper Co., Waterbury 
20, 
Gas "Plate Div., Metals and Controls 
Corp., 410 Forest, Attleboro, Mass. 
Handy _ 82 Fulton, New York 
a; ae 2 

Mallory & Co., Inc., P. R., Indianapolis 
6, Ind. 

BRONZE. See Brass, Bronze & Copper: 


also Phosphor Bronze. 
BRUSHES: CARBON, GRAPHITE, 


META 


L-GRAPHITE 


Becker Brothers Carbon Co., 3450 8. 52nd 


Ave., 


Morganite, Inc., 
Speer Carbon Co., 
Stackpole Carbon Co., St. Marys, 
Westinghouse Elec. Corp., P. O. 


Cicero 50, Il. 
St. 


Pittsburgh 30, Pa. 


BUSHINGS 
BEARING, see Bearings and Bushings. 


COMP 


FIBRE, see Fibre, 
GLASS, see Glass, 


MICA, 


OSITION, 


see Mica. 


Long Island City 1, N. ¥ 
Marys, Pa. 


Pa. 
Box 368, 


see Plastics-Custom 
Vulcanized. 
Technical. 


PORCELAIN, see Ceramics. 


BUTTONS and CLIPS, SNAP 
FASTENER 


Cuyahoga Spring Co., 
Cleveland 2, 
United-Carr Fastener 
Cambridge 42, 


CABINETS, SHEET METAL 
Chassis, 


Ohio 
Mass. 


Housings, 


Tanks). 


Overly-Hautz Co., 


Cleveland 2, 


Riester & Thesmacher Co., 


Cleveland, Ohio. 
See Wire & Cable. 


CABLE. 
CABLE 


ASSEMBLIES 


Corp., 


11500 Madison 


10270 Berea Rd., 


Dept. 13, 


(Boxes 
Racks, 


Panels, 
Ave., 


1526 W. 25th, 


and HAR- 


NESSES. See Harnesses & Assemblies, 


Wire. 


CAMBRIC, VARNISHED. 


Insulating. 


CAPACI 


Aircraft-Marine Products, 


TORS 


See Fabrics, 


Inc., 1504 N. 


Fourth, Harrisburg, Pa. 
Automatic Electric Co., 
Buren, Chicago 7, Ill. 


Electric 
General 
Div., 


Auto-Lite Co., 
Electric Co., 


Pittsfield, Mass. 


1033 


Toledo 1, O. 
Capacitor Sales 


W. Van 


Mallory & Co., 


Inc., P, 
6, Ind. nee Ps Bey Indianapatiy 


Sangamo Electric Co., §; ringfield 
Sprague Electric Co., ‘North: Adam Th 
Stackpole Carbon Co., St. wa Pa 
CARBON AND GRAPHITE: — 
Electrodes Anodes, 
eg Plates, Plungers, Rings, fae 


Booker Brothers Carbon Co., 
Ave., Cicero 50, Ill. 840 8. Sang 
Morganite, Inc., Long wee 
St. 


Speer Carbon Co., Mary, Pa Y 


Stackpole Carbon Co., - Marys, Pe, 
CASTINGS, ALUMINUM. 
Castings, Die. See ale 
Aluminum Company of America, 619.1, 
Gulf Bldg., Pittsburgh 19, — 
Bound Brook Oil-Less Bearing Co., Bound 


Brook, N. J. 


CASTINGS, BRASS, BRONZE, COPPER 
Allis-Chalmers Mfg. Co., 987A g, 10, 

Milwaukee 1, Wis. 
Bound Brook Oil- Less Bearing Co,, Boune 


Brook, N. J. 

Johnson Bronze Co., 570 8. Mill, Ne» 
Castle, Pa. 

oa Hg Co., Inc., P. B., Indianapolty 


CASTINGS, DIE 


Aluminum Company of America, 612-1 
oo Bidg., Pittsburgh 19, Pa. (Alum. 


m). 
Electric Auto-Lite Co., Toledo 1, Qhic 
(Aluminum & Zinc) 

Madison-Kipp Corp., 214 Waubesa, Madi 
son 10, Wis. (Aluminum & Zine) 
New Jersey Zinc Co., 160 Front, Ne 
Yok %, N. Fe (Zine Die Casting 

Alloys) 


CASTINGS, GRAY IRON 


Eaton Manufacturing Company, Foundry 
caren 9771 French Rd., Detroit 13. 
Mich. 

Electric Auto-Lite Co., Toledo 1, Ohio. 

~oee Co., Foundry Div., Chattanoogs 
2, Tenn. 


CASTINGS, PRECISION (Lost-Wax 
Process) 

Allis-Chalmers Mfg. Co., 987A 8. 10, 
Milwaukee 1, Wis. 

International Nickel Co., 67 Wall, New 
York 5, N. Y. (Nickel and Alloys) 


CATHODE RAY TUBES. See Tubes 
Cathode Ray. 


CEMENT, CERAMIC 


Titanium Alloy Mfg. Co., Div. of Nat 
Lead Co., 111 Broadway, New York 
N. 


CEMENT, INSULATING AND SEALING 


Bakelite Corp., Unit of Union Carbide & 
Carbon Corp., oe A-20, 30 E. 42nd 
New York 17, N. 

duPont de Nemours Co., E. I., Finishes 
Div., Wilmington 98, Del. 

Durez Plastics & Chemicals, Inc., 1381) 
Walck Road, N. Tonawanda, N. Y. 

General Electric Co. Chemical Dept 
(9-9), 1 Plastics Ave., Pittsfield, Mass 

National Electric Coil Co., Columbus 
16, Ohio. 

Titanium Alloy Mfg. Co., Div. of Nat 
Lead Co., 111 Broadway, New York 
i. © 


a 
Zophar Mills, Inc., 117 Twenty Sixth 
Brooklyn 32, N. Y. 


CERAMICS 

Electrical Porcelain (A) 
Refractory Porcelain (B) 
Steatite (Lava) (C) 

Zircon Porcelain (D) 

Akron Porcelain Co., 2725 Cory Ave 


Akron 14, Ohio (A). 
American Lava Corp., 
Tenn. (C). 
Ceramic Specialties Co., 
East Liverpool, Ohio (A 
Colonial Insulator Co., oor Grant, Akron 


Chattanooga 5 
<— W. Sixth 


11, Ohio (A). 

General Ceramics & Steatite Corp., Kear 
bey, N. J. (AC). 

Illinois Electric Porcelain Co., Macomb 
Til. (A). 


Knox Porcelain Corp., Knoxville 1, Tenn 
(A). 


Louthan Mfg. Co., 2000 Harvey Ave. 
East Liverpool, 0. (ABCD) 
New Jersey Porcelain Co., New York Ave 


& Plum, Trenton 5, N. J. (AB). 

Porcelain pce, oes 422 W. San- 
dusky, Findlay 

Square D Co., 6060 Rivard, Detroit 1). 
Mich. (A). 

Star Porcelain Co., 41 Muirhead Ave. 
Trenton 9, N. J. (ABC). 

Steward Mfg. Co., D. M., Chattanooga 1. 
Tenn. (C). 

Stupakoff Ceramic & Mfg. Co., Latrobe. 
Pa. (ABCD). 

Titanium Alloy Mfg. Co., Div. of Nat. 
Lead Co., 111 Broadway, New Yor, 
N. ¥. (Dd). 

Universal Clay Products Co., 1540 © 
First, Sandusky, 0. (A). 

Westinghouse Elec. Corp., P. 0. Box 98, 


Pittsburgh 30, Pa. (A). 


ELECTRICAL MANUFACTURING 


FOR JOBS THAT CALL FOR 
TOP PERFORMANCE | 








2-POLE OFFSET MicroMortor 


Here’s a low cost, skeleton-type Micro- 
motor that is a rugged performer. This 
2-pole offset unit is ideal for use in 
small room heaters, fans, animated 
displays, and other applications calling 
for light weight, low power motors. 
Features include air gap concentricity, 
sturdy bearing brackets, oil reservoirs 
packed with felt, and highest quality 
enameled windings. Two holes in field 
laminations facilitate mounting. Built in 
sizes up to 1/100th horsepower. 








HERE ARE TWO NEW 


MicroMorors 





> GEARHEAD MicroMoror 


This sturdy, quiet-running gearhead 
unit is for applications requiring un- 
usual r.p.m. specifications. Output 
selections are almost without limit 
down to 2 r.p.m. It is powered by a 
dependable Redmond 2-pole offeet 
Micromotor with a single bearing lu- 
bricated from the gear box. Brake device 
can be supplied if required. Four mount- 
ing holes are provided horizontal to 
shaft on front surface and four vertical 
to shaft on base surface. 


Kedmond COMPANY, INC. 


OWOSSO, MICHIGAN 
Offices in New York, Chicago, Los Angeles, Dallas 


OVER 150 
q>d POD C Dm) lie 
Pn 25 


REDMOND 
eZ, 


DIFFERENT TYPES 





Expanded Facilities « Prompt Deliveries » Service before and beyond the sale 
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10 Amp. 250 V. 
15 Amp. 125 V. 
A.C. of D.C. 





New 12-page catalog fully describes all types, 
dimensional drawings, ordering information, etc. 
Ask for catalog EL49-12 


Sold Through Electrical Wholesalers 
SALES OFFICES IN PRINCIPAL CITIES 


RUSSELL & STOLL COMPANY. 





CIRCUIT BREAKERS 
Allis-Chalmers Mfg. Co., 
Milwaukee 1, Wis. 


Fasco Industries, Inc., 250 Davis, 
ter 2, N. Y. 

General Electric Co., Section E668-67, 
Apparatus Dept., Schenectady 5, N. Y. 


Heinemann Electric Co., 99 Plum, Tren- 
ton, J. 


Square D Co., 6060 Rivard, Detroit 11, 
ch. 


Westinghouse Elec. Corp., P O Box 868, 
Pittsburgh 30, Pa. 


CLAMPS, GROUND 
Suet), Bapinewing Co., Inc. New York 
Iisco Copper Tube & Products Co., Cin- 


cinnati 27, O. 


Sherman Mfg. Co., H. B., Battle Creek, 
Mich. 


CLAMPS, TEST 
—. yproeating Co., Inc. New York 
5 


r= anes & Copper Co., Waterbury 20, 


987A 8. 70, 
Roches - 


CLEANING COMPOUNDS, METAL 


Oakite Products, Inc., 18H Thames, New 
York 6, N. Y¥. 


CLIPS, SNAP. See Rings, Retainer & 
Snap. 

CLOTH, INSULATING. See Fabrics, In- 
sulating. 

CLOTH, TRACING. See Tracing Cloth, 
Film & Payer. 

CLUTCHES 

a a Corp.,, 106 W. 4th, Elmira, 


A 
Twla Dise Clutch Co., Racine, Wis. 


COAXIAL CABLE. See Wire and Cable, 
Insulated. 


COIL CORES AND FORMS 
Paramount Paper Tube Corp., 612 Lafay- 


ette, Fort Wayne 2, Ind. 

Precision Paper Tube Co., 2035 W. 
Charleston, Chicago 47, Ill. 

Stackpole Carbon Co., St. Marys, Pa. 
(Screw-Type, Molded Iron). 

COILS and WINDINGS 

Acme Wire Co., 1255 Dixwell Ave., New 
Haven 14, Conn. 

Anaconda Wire & Cable Company, 25 
Broadway, New York 4, N. Y. 

Atlas Coil Winders, Inc., State St., 
Stamford, Conn. , 

Coto-Coil Co., Inc., 65 Pavillion Ave., 
Providence 5, K. I. 

Dano Electric Co., 93 Main, Winsted, 
Conn. 

Davis & Co., Inc., Dean W., 1006 First, 
Kentland, Ind, 


Electric Auto-Lite Co., Port Huron, Mich. 

Federal Telephone and Radio Corp., 100 
Kingsland KRd., Clifton, N. J. 

General Electric Co., Section E668-67, 
Apparatus Dept., Schenectady 5. N. Y. 

Gramer Company, 2734 N. Pulaski Road, 
Chicago 39, Ll. 

Kurman Electric C., Inc., 
Long Island City 1, N. 
Mepco, Inc., 37 Abbett Ave., 

. J 


35-18 387th, 
Morristown, 


XN. J. 
National Electric 
16, Ohio. 
Nothelfer Winding Laboratories, 11 
marle Ave., Trenton 3, N. 


COIL WINDING MACHINES 


Driver Co., Wilbur B., 150 Riverside 
Ave., Newark 4, N. 

Ideal Industries, Inc., 
Sycamore, Iil. 

Universal Winding Co., P. 
Providence 1, KR. 


Coil Co.. Columbus 


Albe- 


1008 Park Ave., 
O. Box 1605, 


COMMUTATORS 


Kirkwood Commutator Co., 
Ave., Cleveland 15, O. 
Nippert Electric Products Co., 1759 W. 
Mound, Box 1903, Coiumbus 16, O. 
Westinghouse Electric Corp., P. 0O. 

868, Pittsburgh 30, Pa. 


1345 Carnegie 


Box 


COMMUTATOR SAWS and SLOTTERS 


Ideal Industries, Inc., 1008 Park Ave., 
Sycamore, Ill. 


COMPOUNDS, SEALING. See Cement, 
Insulating & Sealing; also Waxes and 
Compounds, 


COMPOUNDS, 
nishes, 


VARNISH. See Var- 
Compounds and Resins. 


CONDENSERS. See Capacitors. 


CONNECTORS, WIRE & CABLE 


Aircraft-Marine Products, Inc., 1504 N. 
Fourth, Harrisburg, Pa. 

American Brass Co., Waterbury 88, Conn. 

~~ Engineering Co., Inc. New York 


Cannon Elcetrie Development Co., Dept. 
3-118, 8209 Humboldt, Los Angeles, 
81, Calif. 

— Brass & Copper Co., Waterbury 


, Conn. 
General Electric Co., Section Q39-222, 
Construction Materials Dept., Bridge- 


: port 2, Conn. 
deal Industries, Inc., 
Sycamore, Ill. 1008 Park Ave,, 


Iisco Copper Tube & Products, Inc, Cin. 
. 


cinnati 27, O. 
Krueger & Hudepohl, 5 E, Third, Cin. 


cinnati 2, O. 
aoe io ae » 4223 Clayton Ave, 
ee EM, Bt RO Hm 
Sh Degen” SPE An 
sherman Creek, Mich, |B 1 Barn, 
"Eden Aver, Sehilise Past, =" = 
ene 


CONTACTS AND CONTACT POINTS 


Baker & Co., Inc., 118 Astor, 

B in Cc an 
rainin o, C. 8., 288 
York 13, N. Y. Spring, New 


Fansteel Metallurgical Corp., Ni 

cago, Ill. North Cate 
General Plate Div., Metals and 
enn” Bo Forest, Attleboro, 

ibson ectric Co., 8349 F 

Ave., Pittsburgh 21, Pa. on 
Mallory & Co., Inc., P. R., Indianapolis, 


Controls 
Mass, 


d. 
Stackpole Carbon Co., St. 


CONTACTS, CARBON. 
Graphite. 


CONTACTS, HEATER PLUG and Tap 


Heyman Mfg. Co., 500 Michi 
Kenilworth 1, N. J. = oe 


ee PACKAGING and SHIP. 
PING. See also Boxes and Crates, 
Wirebound. 


Gair Co., Ine., Robt., 155 E. 44th, New 
York 17, N. Y. 

Gaylord Container Corp., 111 N. 4th, St. 
Louis 2, Mo. 

Hinde & Dauch, 4903 Decatur, Sandusky, 
Ohio. 


Marys, Pa, 
See Carbon @ 


Rathborne Hair & Ridgeway Co., 1440 W. 
2ist Place, Chicago 8, Ill, 
Union Bag & Paper Woolworth 


Corp., 
New York 7, N. Y. 
CONTRACT MANUFACTURING 

Aluminum Goods Mfg. Co., Manitowoc, 


Wis. 
Clark Cooper Co., 425 Market, Palmyra, 
N. J. 


Bldg., 


CONTROLLERS, MOTOR 
Allen-Bradley Co., 1316 8S. Second, Mil- 
waukee 4, Wis. 

Allis-Chalmers Mfg. Co., 937A 8. 10, 


Milwaukee 1, Wis. 

Arrow-Hart & Hegeman Electric Co., 108 
Hawthorn, Hartford 6, Conn. 

Electro Switch Corp.. 193 Broad, Wey- 
mouth 88, Mass. 

Euclid Electric & Mfg. Co., 54 Edwards, 
Madison, O. 

General Electric Co., Section E668-67, 
Apparatus Dept., Schenectady 5, N. Y. 

Phillips Control Corp., 84 Jefferson St., 
Jolliet, Ill. (Electric Truck Controls). 

Russell & Stell Co., Inc., 125 Barclay, 
New York 7, N. Y. 

Square D Company, 4041 N. Richards, 
Milwaukee 12, Wis. 


Ward Leonard Electric Co., 34 South, 
Mt. Vernon, N. 

CONTROLS, FLOAT and LIQUID 
LEVEL. See Switches. 

CONTROLS, PHOTOELECTRIC. See 


Photoelectric Cells and Tubes. 


CONTROLS, PRESSURE and TEMPER- 
ATURE. See also Relays, Switches, 
Thermostats. 

Allen-Bradley Co., 1316 S. Second, Mil- 


waukee 4, Wis. 
American General Thermostat Corp., 2060 


Bronx, New York 60, N. Y. 
Barber-Colman Co., Rockford, Tl, 
Brown Instruments Div., Minneapolis- 

Honeywell Regulator Co., 4466 Wayne 

Ave., Philadelphia 44, Pa. 

Clark Cooper Co., Inc., 425 Market, 

Palmyra, N. J. 

Edison, Inc., Thos. A.. Instrument Div, 


295 Lakeside Ave., W. Orange, N. J. 
Fenwal, Inc., 51 Pleasant, Ashland, 
General Controls, 801 Allen Ave., Glen- 

dale 1, Cal. 

General Electric Co., Section E669-61, 

Apparatus Dept., Schenectady », N. e 
Mercoid Corp., 4227 W. Belmont Ave. 

Chicago 41, Ill. 

Robertshaw-Fulton Controls Co., Young 


wood, Pa. 

Spencer Thermostat Co., Div. of Metals 
& Controls Corp., 111 Forest, Attle 
boro, Mass. 

Square D Company, 4041 N. Richards, 
Milwaukee 12, Wis. 

CONTROLS, REMOTE, See Push Button 
Stations; Relays and Contactors, 
Switches. 


CONVEYORS, Straight Line 


Potdevin Machine Co., 1278 Thirty Eighth, 
Brooklyn 18, N. Y. 


COPPER. See Brass, Bronze and Coppa. 


ELECTRICAL MANUFACTURING 
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RECTIFIERS 
CONDITIONS! Light Weight for Heavy Duty Use 


More and more 
manufacturers are 
specifying “Lec- 

tron’’, the only 

| rectifier using mag- 
nesium plates. Lab- 

Magnetic Contactors, Remote Control, Time Switches. Reset, oratory and field 

Interval and Process Timers, Program Clocks. Special equip- tests have proved 


ment for any control job. their superiority. 





Where positive, split-second action with complete dependa- 


bility is the requirement, . . . economical Zenith equipment is 
always first choice. Best performance under even heaviest 
loads. Consult us on your individual control problems, we For Nucleonic re ; 
shall be glad to give recommendations and advice without EC ee ¥% For Direct Current 
obligation. ames exergy es eels up to 60 Volts. 
tremely high ampet %& Heavy Duty (50 to 
ee ip yan 11ONS er 50,000 AMPS and 
WRITE TODAY FOR LARGE CATALOG. cl ld up). 
wap aailllidaa « dha % Instant Operation. 
ZENITH ELECTRIC co. the Aven intages of *& Faster Cooling 
152 West Walton Street Chicago 10, Illinois Lectron’” Rectifiers. Magnesium Radia- 


tor Plates. 


| @) ee 
















*% Operational Tem- 
— peratures from 40 
¢ Fans - degrees F. to 284 SPOT 

* Heaters degrees F. Td Geli. Tes 


Mixers zs, %& More Rugged Me- 


Toasters 


chanically and Elec- , iz 
Recorders - trically. xt OX 
Bus. Machines 
artemis : % Not Affected by 
ince Atmospheric Con- LAB POWER 
= de ditions. 


Displays 


\ “Zé 
ORDER SLATER SWITCHES 
IN 1,000 OR 1,000,000 LOTS 
SLATER E 


ELECTRIC & MFG. CO.., Inc. 
Woodside, N. Y. 


SUPPLIES 


~~ 


FAST - 
CHARGES 
ah 


COMPLETE ENGINEERING ASSISTANCE 
WRITE FOR LITERATURE 





alate) performance ) 
your product deps 
nN precision ft 
feel eh. lt 

3 AUTOMOTIVE AND 
AIRCRAFT GENERATORS 


THE R. W. CRAMER COMPANY, INC 





ELECTRONIC RECTIFIERS, INC. 
2102 SPANN AVE., INDIANAPOLIS 3, IND. 


River St., Centerbrook, Conn. 
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COLONIAL 
WIRE STRIPPER 


A foolproof, frictionless 
anit for uniform and con- — 
tinuous production. No 
springs; the Colonial strips 
clockwise or counterclock- 
wise. Double-edge float- 
ing blades give square and 
clean cuts. Strands can be 
twisted in the stripping 
operation. Dialed microm- 
eter allows setting within 
1/1000 inch of wire gauge. 
Precision plus! 





E-Z CABLE STRIPPER 





HAND TOOL 


The cable is placed either 
lengthwise or crosswise be- 
tween concave rollers. Ad- 
justs automatically te, center 
cable from 5%” to 15/16” 
diameter. Adjusting screw 
sets the knife accurately. 


E-Z FOOT PEDAL WIRE STRIPPER 


a 
a 





E-Z AUTOMATIC WIRE 
STRIPPER (ALL STEEL) 


Sturdily built of steel, to last a life- 
time—the only all steel wire stripper on 
the market. 

Simple and efficient. As easy to op- 
erate as a pair of pliers. Always ready to 
use. Its triplicate action of clamping the 
wire, cutting the insulation and stripping 
is automatically timed and performed with 
one squeeze of the handle. When the 
pressure is released, the handles open. 
Will not crush stranded wire. 

For years, this hand stripper has given 
satisfactory service to users. Repeat or- 
ders attest to its superiority. 

NEW!—FOR TELEVISION 


Special blades available for 300 Ohm 
Television and F.M. wire. 


A sturdy, efficient ma- 
chine for rapid production 
work. Designed to do qual- 
ity work on many types of 
insulated wire from 8 gauge 
to the very finest wire. Es- 
pecially suited for POS) and 
parallel cords. 

Everything in sight. No 
motor required. This ma- 
chine will instantly grip the 
wire, cut the insulation, 
strip it off and release the 
wire —all in ONE simple 

foot pedal movement. 





TRY THESE PYRAMID WIRE STRIPPERS 


Prove the merits of a Pyramid Wire Stripper in your shop on your own 
work. Send your wire samples and specifications so that we may 
accurately gauge your needs before shipping machine and instructions. 


Send for Circulars and Full Particulars 


PYRAMID PRODUCTS CO. 


2224 SOUTH STATE STREET 
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CHICAGO 16, ILL. 


| COPPER, BERYLLIUM. 





See Beryllium 
Copper. 


CORD and TWINE, ARMATURE and 
COIL 


General Electric Co., Chemical Dept. 
(8-10), 1 Plastics Ave., Pittsfield, 
Mass. 

Insulation Manufacturers Corp., 565 W. 


Washington Blvd., 
Mica Levee Company, 
N. ¥ 


Mitchell-Rand Insulation Co., 
Murray, New York 7, N. Y. 

Varflex Corp., Rome, N. Y. 

Westinghouse Electric Corp., P. 0. Box 
868, Pittsburgh 30, Pa. 


CORD, INSULATED. 
Cable, Insulated 


Chicago 6, Ill. 
Schenectady 1, 


Inc., 51 


See Wire and 


CORD, RESISTANCE LINE. See Re- 
sistance Line Cords. 

CORD SETS 

Belden Mfg. Co., 4633 W. Van Buren, 
Chicago 44, IIL 

Cornish Wire Co., Inc., 15 Park Row, 


New York 7, N. Y. 
Electric Auto-Lite Co., 
Essex Wire Corp., Monticello, 


Toledo, O. 
Ind. 


General Electric Co., Section W11-1122, 
Construction Materials Dept., Bridge- 
port 2, Conn. 


Mines Equipment Co., 4223 Clayton Ave., 
St. Louis 10, Mo. 
Phalo Plastics Corp., 25 Foster, 


ter 8, Mass 


Worces- 


Riverside Mfg. Co., 200 8. River, Ypsi- 
lanti, Mich. 
Westinghouse Electric Corp., P. O. Box 


868, Pittsburgh 30, Pa. 


CORES, POWDERED IRON. See Pow 
dered Metal Products. 


CORES, REFRACTORY. See Ceramics. 


CORES, TRANSFORMER 
Acme _ Corp., 3511 Water, Cuba, 


Westinghouse Electric Corp., P. O. Box 


868, Pittsburgh 30, Pa. 


CORK and CORK COMPOSITIONS 


Armstrong Cork Co., 9511 Arch, Lancas- 
ter, Pa. 


COUNTERS 

Cyclotron Specialties Co., Moraga 9, Calif. 

Potter Instrument Co., Dept. 5-A, 136-56 
Roosevelt Ave., Flushing, N. Y. 
Veeder-Root, Inc., Hartford 2, Conn. 


COUPLINGS, FLEXIBLE 
Crocker-Wheeler Electric Mfg. 


pere, N. J. 
106 W. 4th, Elmira, N. Y. 


Hilliard Corp., 
Lord Mfg. Co., Erie, Pa. (Bonded Rub- 


Co., Am- 


ber) 
Twin Dise Clutch Co., Racine, Wis. 


Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30, Pa. 

DECALCOMANIAS 

Meyercord Co., Dept. EM-10, 5323 W. 


Lake, Chicago 44, Ill. 


DIAL LIGHT ASSEMBLIES. See Lights, 
Pilot & Indicator. 


DIALS, PANEL and INSTRUMENT 


Etching Co. of America, 1520 Montana, 
Dept. E-10, Chicago 14, Ill. 
Mica Insulator Co., Schenectady 1, N. Y. 


DIE CASTINGS. See Castings, Die. 


DIE CASTING MACHINES 


Kux Machine Co., 3942 W. Harrison 8t., 
Chicago 24, Ill. 


DIELECTRIC HEATING UNITS. 
High-Frequency Heating Units. 


See 


DIE, METAL STAMPING AND PER- 
FORATING 


Bunell Machine and Tool Co., 1601 E. 
23rd St., Cleveland 14, Ohio. 

Crescent Tool & Die Co.,, 1780 South- 
field Rd., Lincoln Park 25, Mich. 
(Lamination) 


DRAFTING EQUIPMENT 
MATERIALS 


Eastman Kodak Co., Industrial Photo- 
graphic Div., Rochester 4, N. Y. 

Keuffel & Esser Co., Hoboken, N. J. 

Post Co., Frederick, 3650 N. Avondale 
Ave., Chicago 18, Il. 


DRILLS, AIR FEED 


Keller Tool Co., Grand Haven, Mich. 


DRIVES, ELECTRONIC 


Clark Cooper Co., Inc., 425 Market, 
Palmyra, N. J. ffi ff fi ff 
General Electric Co., Section E676-282, 
Apparatus Dept., Schenectady 5, N. Y. 
Reliance Electric & Engineering Co., 1054 
Ivanhoe Road, Cleveland 10, 0. ‘VS’’ 
Westinghouse Electric Corp., P. O. Box 

868, Pittsburgh 30, Pa. 


DRIVES, FLUID POWER 
Twin Disc Clutch Co., Racine Wis, 


DRIVES, V-BELT 


Allis-Chalmers Mfg. 


Milwaukee 1, Wis, °° %74 8 


DUPLICATING MACHINES, Legs 
See Benders, Brak & Shea'® 

DYNAMOMETERS: - 

Eaton Mfg. Co., 


D: 
land, Ohio, yacmetie Bi Clore. 


ELECTRICAL 
trical. SHEETS. See Steel, Eig. 


ELECTRONIC Com 
citic headings. PONENTS, See Bp, 


ENAMELING Surers. See 


mercial Forms & Grades, Steel, Com. 


ENAMELS. See Lacquer 
Varnishes, Finishing. 


EXPRESS SERVICES 


Air Express Div., Railway 


Agency, Dept. 2 e 
York 17, Ny" 2 Park Ave, New 


er, Enamels 4 


EYELETS 


American Brass Co., Waterbury 38 Conn, 


FABRICS, E 
sean LECTRICALLY CONDUc. 
Minnesota Mini 

— ng & Mfg. Co., St. Pau) 
FABRICS, IN 

xeRIC SULATING (Sheets ang 
Glass-Fiber, Varnished 

Linen, Silk, etc. (See “tls bie 

Sleeving, Braided Fabri: = 


aan nes Resin): Tape and 

ire 0. 

wtaven | Roan 255 Dixwell Ave., New 

entley-Harris Mf 

nek oe Pe Oo, oe Mo, 

rand Co., Willi Fourth 

okem, York io, N. x” 78 am 

elanese Corp. of Ameri 

180 Madison Ave., New Fork ee" nt 

General Electric Co., Chemical Dept, 

(8-9), 1 Plastics Ave., ‘one Mass, 

Insulation Manufacturers Corp., 565 W 

seuathineton Bird. Chicago 6." mL © 

arnis 

saatee iL. J. insaletes, On. 

ns-Manville Corp., 

mo io N.Y P-, Box 290, New 
ca Insulator Co., Schenecta 

— Mining "& Mfg "t , AS a 

Mitchell-Rand Insulation 
Murray, New York 7, N. y - = 

Meee Electric Coil Co., Columbus 16, 

hio. 

National Varnished Products 
Randolph Ave., Woodbridge, Np” ? 

New Jersey Wood Finishing Co., Elee- 
a Insulation Dept., Woodbridge. 

eum Corning Fiberglas Corp., Tertile 
Products Div., 16 E, 56th St., New 
York 22, N. Y. 

Varfiex Corp., Rome, N. Y. 

Westinghouse Electric Corp., P. 0. Bo 
868, Pittsburgh 30, Pa. 

FANS & BLOWERS 


Emerson Elec. & Mfg. Co., St. Louis 21, 


0. 
Fasco Industries, 


Inc., 250 Davis, Roch- 
ester 2, N. Y. 
Heinze Electric Co., 685 Lawrence, Low 
ell, Mass. 


Robbins & Myers, Inc., Motor Div., Dept 


C-109, Springfield 99, Ohio. 

Signal Electric Mfg. Co., Dept. B-1l, 
Menominee, Mich. 

FASTENERS. (Bolts & Nuts; Inserts. 


Studs; Pins; Rivets; Screws; Washers.) 


Bolts and Nuts 


Machine Bolts and Nuts (A) 

Stove Bolts (B) 

Self-Locking Nuts (C) 

Sheet Metal, Lock Spring Assembly Nuw 


(D) 
Screw Thread Inserts (E) 
Headed and Rolled Thread Parts— 


Studs, ete. (Cold Upset) (F) 
Spade Bolts (8S) 

Allen Manufacturing Co., Hartford 2 
Conn. (ACE) 


Allmetal Screw_ Products no Inc., 38 
Greene, New York 13, ¥. (A) 
American Screw Co.,  ndainn 1B} 

(BF), (Cold Heated Screws) 
Anti Corrosive Metal Products Co., Ine. 
Castleton n Hudsn, N. Y. (A) 
Blake & Johnson Co., Waterville 14, Conn. 
Besdy Engineering Co., Inc. New York 
Y. 


54, 
pa “Screw & Mfg. Corp., 608—18th 


Ave., Rockford, Ill. (F) 

Central a at PF ass Shields Ave. 
Chica 

Chase Brass & Copper Co., Waterbury 
20, Conn. (AC) 

Clark Bros. Bolt Co., Milldale, Com 
(ABF) 

Comtoetiel _ Save Co., New Bedford, 
ass. 

Elastic Stop vt Corp. of, of | Amerian 2336 
anuxha , Union, N. 

gy A ey) ape Noid Broadway. 

kford, . 

Harper Co., H. M., F, Morton 

Grove, Ill. (ABC) 


ELECTRICAL MANUFACTURING 











@ Engineered to stand up under extreme changes in vibration, 
heat, and speed. 


@ Precision machined from the best materials to fit right for faster 
motor assembly. 


@ Choice of leading motor makers for lasting, trouble-free service. 





ALL TYPES + ALL SIZES 
IN STOCK FROM COAST TO COAST 


Write today for your copy of the 


New KIRKWOOD CATALOG 
showing all types and dimensions 





@ PRODUCTION QUANTITIES ARE OUR SPECIALTY—Our Engineers 
are ready to work with you on all of your 
commutator problems. 













SEND YOUR PRINTS TO DEPT. M 


KIRKWOOD 


COMMUTATORS 


THE KIRKWOOD COMMUTATOR CO. © 1345 CARNEGIE AVE. © CLEVELAND 15, OHIO 
LPR NE OMEN NE LT TT STM 











WRITE FOR FREE TECHNICAL MANUAL, 
“SOLDER and Soldering Technique” 


KESTER SOLDER COMPANY sid is 


4209 Wrightwood Avenue SOLDER 


Chicago 39, Illinois 
Factories Also At Nework, New Jersey « Brantford, Canada 


NOVEMBER 1949 











What do we mean by “‘repetitive,extra heavy duty’’? 


We mean that you can cycle this valve at rates up to 
400 closings per minute for millions of operations with- 
out need for repairs. We mean it can handle pressures 
up to 250 psi on air and non-corrosive gases ...up to 
175 psi on water, steam, refrigerants ...on light oils 
up to 150 psi. We mean that the solenoid coils are 
Class A insulated for temperatures up to 212° F and high 
temperature insulated for temperatures up to 450° F. 
We mean that valve discs close in direction of flow and 
are of the ASCO Self-aligning form to insure tight-seating 


under all conditions. One pipe size only—3/8 inch; three 
port areas — 1/8, 5/32 and 1/4 inch. 


Yes, our Bulletin 8265 Shut-off Solenoid Valve will pro- 
vide a lot of repetitive service. It’s efficient and durable. 
In asking for Valve Section 6-V, which gives full details 
of this valve, tell us about your problem. 











az 
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A ee When in need of Automatic Transfer Switches, 
See ES Remote Control Switches, Contactors, Relays, and 
sie Specialized Electromagnetic Controls, come to us. 
es 


Automatic Switch Co. 


393 LAKESIDE AVENUE © ORANGE, NEW JERSEY 





218 





Lamson & Sessions Co., 1971 W. 35th, 
Cleveland 2, O. (ABCDF) 
Milford Rivet & Muchine Co., Dept. E, 


(a) Bridgeport Ave., Milford, Conn 

National Screw & Mfg. Co., 2440 E. 75th, 
Cleveland 4, 0. (ABCDEF) 

Palnut Company, Inc., 66 Cordier, Irving 
ton ll, N. J. (C) 

Parker-Kalon Corp., 200 Varick, New 
York 14, N. Y. (AB) 

Progressive Mfg. Co., 44 Norwood, Tor- 
rington, Conn. (ABF) 

Russell, Burdsall & Ward Bolt & Nut 
Co., Port Chester, N. Y. 

Shakeproof, Inc., 2501 N. Keeler Ave., 
Chicago 39, Til. (D) 

Standard Pressed Steel Co., Box 594, 


Jenkintown, Pa. (A) 
Sterling Bolt Co., 219 W. 
Chicago 6, Ill. (ABF) 
Tinnerman Products, Inc., 2040 Fulton 

Road, Cleveland 13, O. (D) 
Townsend Co., New Brighton, Pa. (BEF) 
United-Carr Fastener Corp., Dept. 13, 
Cambridge 42, Mass. 


Jackson Blvd., 


Pins—Cotter (F); Locking and Taper (G) 


Allmetal Screw Products Co., Inc., 33 
Greene, New York 13, N. Y. (F) 

Chase Brass & Copper Co., Waterbury 
20, Conn. (F) 

Eaton Mfg. Co., Reliance Div., Massilon, 


0. 
Elastic Stop Nut Corp. of America, 2330 
Vanuxall Rd., Union, N. J. 
Hubbard Spring Co., M. D., 525 Central 
Ave., Pontiac 12, Mich. (F) 
Lamson & Sessions Co., 1971 W. 
Cleveland 2, O. (F) 
National Screw & Mfg. Co., 2440 E. 75th, 
Cleveland 4, 0. (F) 
Sterling Bolt Co., 219 W. Jackson Blvd., 
Chicago 6, Ill. 


85th, 


Pre-Assembled Washers and Screws 

American Screw Co., Providence 1, R. I. 

Camcar Screw & Mfg. Corp., 608—18th 
Ave,, Rockford, Ill. 

Central Screw Co., 3501 8S. Shields, Chi- 


cago 9, Il. 
Continental Screw Co., New Bedford, Mass. 


Eaton Mfg. Co., Reliance Div., Massilon, 
0. 

Eleco Tool & Screw Corp., 1916 Broad- 
way, Rockford, Ill. 

Lamson & Sessions Co., 1971 W. 85th, 
Cleveland 2, O. 

National Lock Co., Rockford, Il. 

National Screw & ‘Mfg. Co., 2440 E. 75th, 


Cleveland 4, O. 

Russell, Burdsall & Ward Bolt & Nut Co. 
Port Chester, N. Y. 

Shakeproof, Inc., 2501 N. Ave., 
Chicago 89, IIL 


Keeler 


Recessed Head Screws 

Allmetal Screw ee Co., Inc., 383 
Greene, New York 13, Y. 

American Screw Co., eettdeuce 14, R. I. 


Blake & Johnson Co., Waterville, Conn. 

Camcar Screw & Mfg. Corp., 608—18th 
Ave., Rockford, Ill. 

Central Screw Co., 3501 8S. Shields, Chi- 
cago 9, Ill. 

Chase Brass & Copper Co., Waterbury 
20, Conn. 

Continental Screw Co., New Bedford, 


Mass. 
Elco Tool & Screw Corp., 1916 Broadway, 
Rockford, Ill. 


Harper Co., H. M., Dept. F, Morton 
Grove, Ill. 

Lamson & Sessions Co., 1971 W. 85th, 
Cleveland 2, O. 

Milford Rivet & Machine Co., Dept. E, 
871 enees Ave., Milford, Conn. 
National Screw & Mfg. Co., 2440 E. 75th, 

Cleveland 4, O. 
Parker-Kalon Corp., 200 Varick, New 
York 14, » A 


N. 
Russell, Burdsall & Ward Bolt & Nut 
Co., Port Chester, N. Y. 
Shakeproof, Inc., 2501 N. Keeler Ave., 
Chicago 39, Til. 
Sterling Bolt Co., 219 W. Jackson, Chi- 
cago 6, Ill. 


Rivets 

Allmetal Screw Products Co., Inc. 33 
Greene, New York 18 N. Y. 

Aluminum Co. of America, 615-L Gulf 


Bldg., Pittsburgh 19, Pa. 

Blake & Johnson Co., Waterville 14, Conn. 

Chase Brass & Copper Co., Waterbury 
20, Conn. 

Chicago Rivet & Machine Co., 9609 W. 
Jackson Blvd., Bellwood, Ill. 

Clark Bros. Bolt Co., Milldale, Conn. 


du Pont de Nemours & Co., Inc., E. I., 
Explosives Dept., Wilmington 98, Del. 

Harper Co., H. M., Dept. F, Morton 
Grove, Ill. 

Milford Rivet & Machine Co., Dept. E, 
871 Bridgeport Ave., Milford, Conn. 
National Ts Mfg. Co., 2440 E. 75th, 

Penn Ri-vit & Machine Co., 
ington, Philadelphia 33, Pa. 
44 Norwood, Tor- 
rington, Conn. 
Russell, Burdsall & re Bolt & Nut 
Sterling Bolt Co., 219 W. Jackson Blvd., 
Chicago 6, Til 


Cleveland 4. 
254 Hunt- 
Progressive Mfg. Co., 
Co., Port Chester, 
Townsend Co., New Brighton, Pa. 


Screws—Cap and Set, Machine (H); 
Self-Tapping (J) 
Allen Mfg. Co., Hartford 2, Conn. (H) 


Alimetal Screw Products Co., Ine., 33 
Greene, New York 13, N. Y. (H) 
Aluminum Co, of America, 615-L Gulf 


Bidg., Pittsburgh 19, Pa. 
= Screw Co., Providence 1, R. I. 


eae ee his a Ine, 
~— - Johnson Co., Waterville 14 Conn, 
Cte Rockton, EGE tam 
Cc entraj Screw a ‘ 3 501 S. Shields Are, 


OB Gann ht) CP OO ‘Waetag 
Continental Seow Go ae a (H) 
Elve Teel Barew Corp., We ae 
mae a 

Grove, Ill. (HJ) ” a 
Cleveland 22 vot W. Si 
ae AoC 
Note Screw & Mfg. Co., 2440 Me. 
, Cleveland 4, O. os = 
Pork TN, ae i he atick, New 
, = Philadelphia ss. + oa Hunt- 


Progressive Mfg. Co., 


44 Norwood 
rington, Conn. (H) 7 » Ter. 


Russell, Burdsall & yar Bolt & hut 
Co., Port Chester, N, 
Shakeproof, Inc., 2501 No’ Keeler Ate, 


Chicago 39, Ill. (H) 
Standard Pressed Steel Co., 

kintown, Pa. (H) 
Sterling Bolt Co., 219 W. 

Chicago 6, Ill, (HJ) 
Townsend Co., New Brighton, Pa, (J) 


Box 594, Jen- 
Jackson Blvd, 


Washers—Flat (K); 


Allmetal Screw Products Co., Ine, 33 
Greene, New York 13, N. Y. (K) 
Anti-Corrosive Metal Products Co., Ine, 
Castleton-on-Hudson, N, Y, (K 


Lock and Spring (L) 


Associated Spring Corp., Bristol, Conn, 
(KL) : 
Barnes Co., Wallace, Bristol, Conn. (KL) 


Barnes- Gibson Raymond Div., Associated 
Spring Corp., 6400 Miller Ave., Detroit 
11, Mich. 

Blake & Johnson Co., Waterville 14, Conn, 

Chase Brass & Copper Co., Waterbury 20, 
Conn. (KL) 

Clark Bros. Bolt Co., Milldale, Conn, (H) 

Dunbar Bros. Co. Div., Associated Spring 


Corp., Bristol, Conn. 

Eaton Mfg. Co., Reliance Div., Massil- 
lon, O. (L) 

Gibson Co., William D., Div., Associated 
Spring Corp., 1800 Clybourn Ave,, Chi- 
cago 14, Ill, (KL) 


Harper Co., H. M., Morton Grove, Ill. 

Hubbard Spring Co., M. D., 525 Central 
Ave., Pontiac 12, Mich. (K) 

Lamson & Session Co., 1971 W. 85th, 
Cleveland 2, O. (KL) 

Ohio Div., Associated Spring Corp., 1712 
East First St., Dayton, Ohio (KL) 

Palnut Company, Inc., 66 Cordier, Irving- 
ton 1l, N. J. (L 

Raymond Mfg. Co., Div.. 

Corry, Pa. 


Spring Corp., (KL) 

Shakepreef, ine., 2501 Keeler Ave., Chi- 
cago 39, Ill. (L) 

Sterling Bolt Co., 219 W. Jackson Blvd., 
Chicago 6, Ill. 

Wrought Washer Mfg. Co., 2200 8. Bay, 
Milwaukee 7, Wis. (KL) 


Associated 


FELT 


American Felt Co., 
Glenville, Conn. 


16 Glenville Rd, 


Felt Products Mfg. Co., 1536 Carroll 
Ave., Chicago 7, Ill. 
Western Felt W orks, 4035-4117 Ogden 


Ave., Chicago 23, Tl. 


FIBRE, PHENOLIC. See Plastics, Lami- 
nated. 


FIBRE, VULCANIZED. (Board, Sheet, 


Rod, Tubing) 


Baer Co., N. 8., Montgomery St., Hill- 
side 5, N. J. i 
Continental-Diamond Fibre Co., Newark 

13, Del. 
Insulation Manufacturers Corp., 565 W. 
Washington Blvd., Chicago 6, Ill. 
Mitchell-Rand Insulation Co., Ine, 54 


Murray, New York 7, N. Y. 
National a Fibre Co., Wilming- 
ton 99, D 
West Virginia eS & Fee Co., 230 
Park Ave., ork 


FILTER ELEMENTS, POWDERED 
METAL 
Amplex Mfg. Co., Div. of Chrysler Corp., 


Detroit 31, Mich. 
Bound Brook Oil-Less Bearing Co., Bound 


Brook, N. J. 
Moraine Products Division, General Mo 
tors, Dayton, O. 


FILTERS, RADIO INTERFERENCE 


Federal Telephone and Radio oa 100 
Kingsland Rd., Clifton, N. 

General Electric Co., actin * 3668-67, 
Apparatus Dept., Schenectady 5, . 

Mallory & Co., Inc., P. R., Indi 


6, Ind. 
Sprague Electric Co., North Adams, Mass 


FINISHES, PRODUCT. See Lacquet, 
Enamels & Varnishes. 


FLUORESCENT LAMP AUXILIARIES 
For Resistors, see Resistors, Insttt 
ment & Radio; See also Capacitors. 


Acme Electric Corp., 8511 Water, Cubs, 
N. Y. 
Arrow-Hart & Hegeman Electric Co, 10 


Hawthorn, Hartford 6, Conn. 
Davis & Co., Dean W., 1006 First, Ket 
land, Ind. 


ELECTRICAL MANUFACTURING 





For Better Performance — Lower Cost! 


AMERICAN GENERAL 
CONDUCTION TYPE 
THERMOSTAT 







Also available for 
ranges and for fixed 
2-°/16” mtg. centers. 


70 to 600 F. 
shorter 
setting. 


NOT “BIMETAL”—No bonded bimetal strip is used. Contacts are opened and 
closed by expansion and contraction of base plate and resulting vertical move- 
ment of the specially-formed, low-expansion bridge spring. 

ITIVITY—Base plate in full-area conduction contact with the heated 
aan results in minimum overshoot, smaller cycling differential, faster re- 
sponse to heat loading. 

IVE ACTION—Forceful push-pull action against strong contact spring 
te gives clean make and break without flutter, less contact wear. 


UNIFORMITY—Uniformity depends primarily on mechanical tolerances, can 


therefore be controlled within close limits. 


STABILITY—No element to grow, shrink, or take a permanent set affecting 


calibration. ia 

TING—Max. wattage 1200 w.; Max. voltage 23 ; ‘ 
nhoutions at lower ratings when used with condenser. 
FOR USE—In flat irons, waffle irons, ironers, coffee makers, etc.; many indus- 
trial devices, such as sealing irons and machines, solder pots, etc. 


Suitable for DC 


Write for Bulletin of Detailed Design Data and New Price Schedule. 


AMERICAN GENERAL THERMOSTAT CORP. 
2060 Bronx Street 


| ae 


ELECTRICAL FITTINGS 


A dependable source of supply 
for Electrical Terminals, Lugs, 
Fuse Clips, etc. Write today for 
catalog bulletins, or ask for quo- 
tation on your requirements. 






H. B. SHERMAN MFG. CO. 
BATTLE CREEK, MICHIGAN 





Vie Lats) Ul aom Zell: 
“s a 
_ \ MOTORS 


4 POLE — 4s — Mion H. P. 
Built with the greatest 
precision and designed 
to give years of quiet, 
efficient service. 


CT UTLEL LMT a aiitToaT tart he 


2 eae es ee ee 
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Model B-200 adjustable type for | 





New York 60, N. Y. | 








| 
| 
| 









$3.19 Air Express cost helped this 
. wildcatter strike it rich! 












When a pump valve goes while drilling for oil, it’s costly. 
Idle men and equipment make profits evaporate. It hap- 
pened to a wildcatter at 4 p.m. Phoned 800 miles away for 
parts—delivered 11 p.m. that night by Air Express. 12 Ibs. 
cost only $3.19. (Regular use of Air Express keeps any 
business moving at a profitable clip.) 


A & s 


$3.19 was complete 
zcost. Air Express 
charges include speedy 
pick-up and delivery 
service. Receipt for 
shipment, too. Makes 
the world’s fastest ship- 
ping service exception- 
ally convenient. 


Air Express goes on 
all Scheduled Airline 
flights. Frequent sched- 
ules—coast - to - coast 
overnight deliveries 
are routine. Direct by 
air to 1300 cities, fastest 
air-rail to 22,000 off- 
airline offices. 








ve ae 


Facts on low Air Express rates 


Special dies (28 lbs.) go 500 miles for $4.30. 
6-lb. carton of vacuum tubes goes 900 miles for $2.10, 

(Same day delivery if you ship early.) f 

Only Air Express gives you all these advantages: Special pick-up 
and delivery at no extra cost. You get a receipt for every shipment 
and delivery is proved by signature of consignee. e-carrier 
responsibility. Assured protection, too—valuation coverage up to 
$50 without extra charge. Practically no limitation on size or weight. 
For fast shipping action, phone Air Express Division, Railway 
Express Agency. And specify “‘Air Express delivery” on orders. 






Rates include pick-up and delivery door 
to door in all principal towns ond cities 


AIR EXPRESS, A SERVICE OF RAILWAY EXPRESS AGENCY AND THE 


SCHEDULED AIRLINES of THE U.S. 
219 
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BEL SRDS. 





STAR has been compounding special formulas for elec- 
trical insulating needs for over 40 years. If yours is a 
special problem, (requirements of which can’t be met by 
one of our standard types as described below) send us 
your blueprint, drawing or model together with the de- 
scription of the conditions under which your insulation is 
to be used. Our experienced engineers will recommend 
the best and most economical insulation for your purpose. 


3. COMMERCIAL WHITE 
Most economical for 


5. No. 921 INSULATION 
Can be molded into 


1. THERMOLAIN 
A heat-resictant refrac- 


tory insulation. Porous. use in most applica- difficult shapes. Strong, 
Withstands thermal tions. dense, heat-resistant. 
shock. 
4. VITROLAIN 6. NU BLAC 
2. LAVOLAIN Strong, dense, non- Will not soil in assem- 
A dense semi-steatite norous, moisture nroof. b'y or use. Excellent 
of high mechanical and High dielectric for wiring devices or 
dielectric strength. strength. novelties. 


7. HUMIDOLAIN 
A highly porous por- 
celain, suitab'e for 
many applications in 
humidifiers. 

































Nee ashe 
TRENTON 9, N. J. 



















General Electric Co., Section W11-1122, 
Construction Materials Dept., Bridge 
port 2, Conn. 

Gramer Co., 2734 N. Pulaski Rd., Chi 
cago 39, Ill. 

Sprague Electric Co., No. Adams, Mass 


Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30, Pa. 

FOOT SWITCHES. See Switches. 
FORGINGS 

Aluminum Co. of America, 2179-K Gulf 


Bidg., Pittsburgh 19, Pa. (Aluminum) 
American Brass Co., Waterbury 88, Conn. 
Revere Copper & Brass, Inc., 230 Park 

Ave., New York 17, N. Y¥. (Non 

ferrous) 
FURNACES. See Ovens & Furnaces. 
FUSE HOLDERS, MOUNTINGS and 

CLIPS 


Burndy Engineering Co., Inc. New York 
54, N. Y 
Ideal Industries, Inc., 1008 Park A 


Sycamore, Lil. 
Ilsco Copper Tube & 
cinnati 27, O. 
Howard B. Jones Div., 


Products, Inc ci 


Cinch Mfg. Corp., 


1026 S. Homan Ave., Chicago 24, Ill 

Sherman Mfg. Co., H. B., Battle Creek 
Mich. 

FUSES 

Burndy Engineering Co., Inc. New York 
54, N. Y. 

General Electric Co., Section E668-67, 
Apparatus Dept., Schenectady 5, N. Y 


Westinghouse Electric Corp., P. O. Box 


868, Pittsburgh 30, Pa. 


GAGES, TEMPERATURE and VACUUM 


Edison, Inc., Thos. A., 


Instrument Div 
297 Lakeside Ave., W. Y 


Orange, N. 


Electric Auto-Lite Co., Toledo 1, Ohio 
Stokes Machine Co., F. J., 5996 Tabor 
Rd., Philadelphia 20, Pa. 


Instruments 


GALVANOMETERS. See 


GASKETS 
Armstrong Cork Co., 9511 Arch, Lancas 
ter, Pa. (Cork and Rubber Composi 
tions.) 
Felt Products Mfg. Co., 1536 Carroll 


Ave., Chicago 7, Il. 





Garlock Packing Co., Palmyra, N. Y. 

General Elec. Co., Chemical Dept Plas 
tices Div. (BG-11), 1 Plastics Ave., 
Pittsfield, Mass. 

Johns-Manville Corp., 22 FE. 40, New York 
16, N. ¥ 


GEARMOTORS. See Motors 


GEARS and PINIONS, METAL 


Amplex Mfg. Co., Div. 
Detroit 31, Mich. 
Beaver Gear Works, Inc 1035 
Rockford, Ill 
Gear Specialties 
Chicago 47, Ill 


of Chrysler Corp., 
Parmele, 


2635 W. Medill Ave., 


Moraine Prods., Div General Motors 
Dayton, O. 

Ohio Gear Co., 1358 E. 179, Cleveland 
10, O. 

Perkins Machine & Gear Co., Circuit 
Ave West Springfield. Mass 


Shakeproof, Inc 2501 N. Keeler Ave., 


Chicago 39, Ill. 


Westinghouse Elec. Corp... P. O. Box 868, 
Pittsburgh 30, Pa 

GEARS and PINIONS, NON-METAL- 
LIC. See Fibre, Vulcanized; Tlastics 

GENERATORS. See Motors 
GLASS-BONDED MICA 

General Electric Co., Chemical Dept., 
1 Plastics Ave., Pittsfield, Mass 


National Electric Coil Co., Columbus 16 


Ohio. 


GLASS-FIBER, YARNS, CLOTH znd 
TAPE. See Fabrics, Insulating 


GLASS-SEALING ALLOYS 
Stupakoff Ceramic & Mfg. Co 
”a. 


Latrobe 


GLASS, TECHNICAL 


Kopp Glass, Inc., Swissvale, Ta 


GOLD, ROLLED (Plate and Wire). 


General Plate Div., Metals & Controls 
Corp.. 410 Forest, Attleboro, Mass 
New York 


Handy & Harman, 82 Fulton 
7 NY 


7, N 


GRAPHITE. See Carbon and Graphite. 
GREASE, BEARING 


Norma-Hoffmann Corp., stamford, Cenn 


GRIPS and CLAMPS, STRAIN RELIEF 


Heyman Mfg. Co., 500 Michigan Ave 
Kenilworth 1, N. J. 


Walker Co., George, 118 Amsterdam 
Ave., Passaic, N. J 

HARNESS and ASSEMBLIES, WIRE 
Belden Mfg. Co., 4633 W. Van Buren, 
Chicago 44, Ill 

Electric Auto-Lite Co., Port Huron 
Mich. 

Essex Wire Corp., Monticello, Ind. 

Federal Telephone & Radio Corp., Dept 
E-216, 900 Passaic Ave., E. Newark 
a ee 





General Electric Co., § 
Construction Materials ‘Der 939-229, 
port 2, Conn, * Bridge: 

Mercury Engineering Cor 4 
plage Pl. York, Pa, > 0 Ee 

Mines Equipment Co., 4293 
St. Louis 10, Mo, Clayton Are,, 


Phalo Plastics Corp., 25 
ter 8, Mass 
Riverside Mfg. 
lanti, Mich. 


Foster, Worees. 


Co., 200 8, River You 


HEATING ELEMENTS and UNITS 


Driver Co., Wilbur B. 
an Are. Newark 4, N. J. = Riverside 
tlectro-Therm, Ine., 8024 Geor, 

Silver Spring, Md, ia Ave,, 
General Electric Co., 


Secti E668 
Apparatus Dept., Schenectady 5, N. f 
Hovi Duty Ries. Co., Milwaukee } a 
esistors, Inc., 5234 W. 2 ; , 
cago 50, Ill. — &., Chi- 
Safeway Heat Elements, In 
V mk Middletown, Conn. Ce 16 Water 
fulean Electric Co., Danvers 2, 
Westinghouse Electric Corp.. 1 or 
St., Meadville, Pa. >’ “Meme 


HOISTS, PNEUMATIC. 
Tools and Equipment, 


HOSE, FLEXIBLE METAL 


Johnson Metal Hose, 224 \ } 
eee fill, Waterbury 


See Pneumatic 


HIGH-FREQUENCY HEATING UNITS 
Allis-Chalmers Mfg. Co., 937A §, 1 


Milwaukee 1, Wis. 
General Electric Co., Section Begg. 
— Dept., Schenectady cn % 
Marion Electrical Instrume 
chester, N. * ent Co., Map 
Radio Receptor Co., Inc., Dept, e 
84 N. Ninth, Brooklyn ty ee 
Westinghouse Electric Corp., P. 0 "De 
868, Pittsburgh 30, Pa. , 
HIGH-NICKEL ALLOYS. See Nicks 


and Nickel 


HOLDERS, COMMUTATOR BRUSH 
Vhoenix Electric Mfg. Co., 711 W. Lake 
Chicago 6, Ill. 


Alloys. 


IMMERSION HEATER UNI 
Heating Elements & Units, a 
IMPREGNATING COMPOUNDS. ge» 


Cement, Insulating and Sealing; Waxes 
and Compounds 


INDICATORS, HEAT. See Thermom 
eters. 
INDICATORS, SPEED. See Tachom- 
eters. 
INDUCTION HEATING. See High 


Frequency Heating Units. 
INFRA-RED LAMPS. 


See Lamps, In 
candescent and 


Infra-red. 


INSTRUMENTS, LABORATORY 
STANDARD 

Acme Electric Corp., 3511 Water, Cuba, 
N. Y. 
Electro-Therm, 
Silver Spring, 

General Electric 


Inc., 
Md. 
Co., 


8024 Georgia Ave. 


Section E669-67, 
Apparatus Dept., Schenectady 5, N 


Superior Electric Co., 8109 Meadow, 
Bristol, Conn. 

Westinghouse Electric Corp., P. 0. Bor 
868, Pittsburgh 30, Pa. 


Weston Electrical Instrument Corp., 582 
Frelinghuysen Ave., Newark 5, N. J. 


INSTRUMENTS, ELECTRICAL 
MEASURING and TESTING 


Acme Electric Corp., 3511 Water, Cuba, 
= 
Dept. D-109, 


Toledo 1, Ohio, 
Radio Corp., 100 


Burlington Instrument Co., 
Burlington, Iowa. 
Electric Auto-Lite Co., 
Federal Telephone and 
Kingsland Rd., Clifton, N. J. 

Ferranti Electric Co., 30 Rockefeller 
Plaza, New York 20, N. Y. 

General Electric Co., Section 668-67, 
Apparatus Dept., Schenectady 5, N. ¥. 

General Radio Co., 275 Massachusetts 
Ave., Cambridge 39, Mass. 

Ideal Industries, Inc., 1008 Park Ave. 
Sycamore, Ill 

Landis & Gyr, Inc., 104—5Sth Ave., New 
You ll, MN. ¥. 

Marion Electrical Instrument Co., Man 
chester, N. H 


Superior Electric Co., 8109 Meadow 
Bristol, Conn. 
Triplett Electrical Instrument Co., Bluff- 


ton, Ohio. , 

Westinghouse Electric Corp., P. 0. Bor 
868, Pittsburgh 30, Pa. 
Weston Electrical Instrument Corp, 582 
Frelinghuysen Ave., Newark 5, N, 2. 


INSULATING MATERIALS. See follow- 
ing specific headings: 

Cement, Insulating and Sealing 
Ceramics 
Cork and 
Fabrics, 
Felt 
Fibre, Vulcanized 
Glass-Bonded Mica 
Insulation, Wire and Cable 


Cork Compositions 
Insulating 


Mica, Molded and Laminated 
Paper, Insulating 

Plastics, Laminated 

Plastics Molding Materials 

Rubber and Rubber Products 
Sleeving and Tape, Asbestos 


Tape, Friction and Splice 
Tape and Sheeting, Synthetic Resin 


Tubing, Paper 
Tubing and Sleeving, Braided Fabrie 


Tubing and Sleeving, Extruded 


ELECTRICAL MANUFACTURING 























Burndy Hydent Connectors... provide me- 
chanically and electrically sound connections in jig time, 
without solder. Fast indenting with the Burndy HYTOOL 
virtually coins connector and conductor into a solid mass 
... assuring uniformly efficient connections, at big savings 
in time and money. HYDEN T connectors are of one- 
piece, pure-copper construction, heavily tinned. Available 
for conductor sizes #22 to 2000 mcm. Send for Catalog 


Y46. sal 
BURNDY 


New York 54, N. Y. 
WESTERN BRANCH: Vernon 11, California 


MOTOR | 
ARBORS 


Tto 100 H.P. 25 to 180 Cycles 
2 and 3 Phase 


CUTTING @ GRINDING 
BORING e POLISHING 


Shaftless Motors for Built-In Applications 


S. A. WOODS MACHINE CO. %ot0r Diucsiou 









SCREW MACHINE PRODUCTS 


METAL SPECIALTIES 










Modern plant equipped to 
produce accurate work in 
all metals. 












Send your specifications to 
us for prompt estimates 
without obligation. 


LINDEN & CO., Inc. 
70-82 Baker Street 
Providence, Rhode Island 
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SOLENOIDS 


AC or DC 


Industrial or Aircraft 


Vertical or Precision 
Horizontal Designed For 
Mounting Long Life, 
» Efficient 
Operation, 


And Compact- 
ness 


Plunger Connec- 
tions Bushed For 
Smooth Bearing 
Surfaces 





Coils Easily 
= Replaceable 


These Solenoids incorporate Transformer Grade Silicon Iron, 
Stainless Steel Plunger Guides, Coils of Best Insulated Magnet 
Wire and Varnish. 

Our engineers are ready to solve your particular design or 
application problem. 


WRITE FOR NEW 200 SERIES AC SOLENOID BROCHURE 







DEPENDABLE SINCE 1927 


PRODUCTS 
WEST COAST ELECTRICAL MFG. CO. 


10006 S. MAIN ST. LOS ANGELES 5, CALIFORNIA 





Type U Motor Arbor 
PRECISION MACHINERY SINCE 1854 


BOSTON, MASS 


DYKEM STEEL BLUE 


STOPS 
LOSSES 


making dies 
& templates 


Simply brush on right 
at the bench; ready 
for the layout in a 
few minutes. The 
dark blue background 
makes the scribed lay- 
out lines show up in 
sharp relief, and at 

same time prevents metal glare. Increases efficiency and accuracy. 

Write for full information 
THE DYKEM COMPANY, 2303F North 11th St., St. Louis 6, Mo. 
In Canada: 2466 Dundas St. West, Toronto, Ont. 







































Varnishes, Compounds and Resins, Ilsco Copper Tube & Pr 
0. oducts, Ine,, Cin. 










Cannon Electric Development Co., Dept 
J-118, 3209 Humboldt, Los Angeles 3i, MOLYBDENUM—Sheet and Wire 


‘, | | | oy emeaatins peat ST, ; 
| } axes and Compounds oward B. Jones Div., 
¥ = = | | _1206 S. Homan Aven. Chicas 
o oso © | | INSULATION, WIRE and CABLE (Ce- Krueger & Hudepohl, 5 E. Third.” 
© > E } } | _ ramie and Synthetic) P — 2, 0. * Cine 
2 > G o | Dow Corning Corp., Midland, Mich. ‘oligo’ 17 Virginia Ave, 
© © du Pont de Nemours & Co., Inc., E. 1.. Rajah Co., Bloomfield, N 
oO = Rubber Chemicals Div. F-10, Wilming- ; oc Nd. 
oD = $. D Shakeproof, Inc., 2501 N, Keel 
E 2s ton 98, Del. Chicago 39, Il. er Ave, 
N - = © Eastman Kodak Co., Rochester 4, N. Y. Sherman Mfg. Co., H. B., 19 
Y —_ 2 © co Goodrich Chemical Co., B. F., Dept. J-111, . Battle Creek, Mich. Barney, 
a. ae Rose Bldg., Cleveland 15, 0. Soreng Mfg. Corp., Dept. M 919 
=o. c o } Sprague Electric Co., No. Adams, Mass. . Eden Ave., Schiller Park, lu, ’ 9585 
< 5 => o Superior Electric Co., 8109  Meadog 
° £ IRONS, SOLDERING. See Soldering Bristol, Conn. ; 
fe c¢ ct | Irons. MACHINES. 5 
Y = - See specific 5 
taj ws wy g JEWEL LIGHT ASSEMBLIES. See Balancing; Coil Winding; Die Can 
wy = wr) =| =|“ | Lights, Pilot and Indicator. aaa ee ind, Tapping ae 
chines; Eyele' aching; Molding: 
7 KNOBS and HANDLES, MOLDED. Seo Print; Rivet Setting; Screw Driving 
& = « & Plastics—Custom Molders. Strippers, Wire. me 
MAGNETIC MATERIALS. 
O al ala | Seek Inge On aTe—2en, Dee ee Sl 
ee pm ’ - netic ecordin : ‘ c 
F ed 4 lyn 18, N. Y. cording Wire. co a 
| 
: 
= “4 VERE ANGE AN ene a renee te ee 
s | Dow Corning, Corp., Midland, Mich. wits: ®, Valparaiso, | 
| cone Resins and Varnishes) innesota Mining & A 4 
7 de, i nee & Ce... K. 1, Fin- 6, Minn. c & Mic. Co, tea 
shes Dept., mington 98, Del. ' 
8) General Electric Co., Chemical Dept. (8-9), MAGNETIC RECORDING WiR i 
A) Plastics Ave., Pittsfield, Mass. (Sili- : ~ e } 
‘e) pdnseny Driver Co., Wilbur B., 150 Riverside | 
ts a] Monsanto, Coomieal Co., Plastics Div., Ave., Newark 4, N. J, 
Springfie 2, ass. 
LY) , National Paint, Varnish & Lacquer Asso- MAGNETS, PERMANENT 
ciation, 1500 Khode Island Ave., N.W., General Electric Co., Che 
5 mical Dept 
| ” Washington 5, D. C. . is-0). - Plastics Ave., Pittsfield Masi 
| ndiana Steel Products Co., Valp . 
X | SH | LAMINATED METALS, PRECIOUS and — Ind. — 
i oe ce) BASE (Sheet, Tube and Wire) MATERIA 
i Pa fe) ee SOs. Inc., 113 Astor, Newark Robbi a een EQUIPMENT 
Yi obbins & ers, Inc., Crane 
| O ! General Plate Div., Metals and_ Controls Div., Springfield, O. 7 ¢ 
» | ~— ie Corps, iV Wasent, Atilebere, Macs. MERCURY SWITCHES E 
; = iz - See Switches, | 
LAMINATED PLASTICS. See Plastics. aoe 
~Y 1 I) < ont METALS, LAMINATED. Seo Laminateg | 
| ‘ie be LAMINATIONS, MOTOR AND TRANS- Metals, Precious and Base, ' 
tO = : et : METALS, PRECIOUS. § : ( 
S$ | fe) Q A= _ Corp., 3511 Water, Cuba, nated Metal; Platinum; Silva’ se i 
ail Oo | a are METALS, RARE 
< Mit a ye LAMPS, FLUORESCENT , ; 
’ Fansteel Metallurgical f 
EL UH ~ | ae an Co., Lamp Department, mone Ill, a oo ae i 
| Yela Park, Cleveland, O. allory & Co., Inc., P. R., £ 
rol Ca) —— —- sm P. O. Box 6, Ind. Indianapolis 7 
} , Pittsburg , Pa. 
'@) cc METERS 
. See Instr ts. 
S O TT Il] | LAMPS. INCANDESCENT AND — 
oe | - MICA, GLASS-BONDED 
Z, es General Electric Co., Lamp Department, Bonded Mica. _. 
| Nela Park, Cleveland, O. : 
wey om we) Westinghouse Electric Coro. P. 0. Box MICA, MOLDED and LAMINATED : 
, Pittsburgh 30, Pa. Sheets, Plate, Tape, Tubes, 
ls Oo . Segments, Washers, etc.) — i 
iT | ; LAMPS, MERCURY VAPOR — $ Co., William, 276 Fourth Ave. ' 
General Electric Co., Lamp Department, NeW, York 10, N. Y. “a 
fe) F | Nela Park. Cleveland, 0. — Elec. Co., Chemical Dept. (8-10), | 
> ~ Westinghouse Electric Corp., P. O. Box , 1 i lastics Ave., Pittsfield, Mass. ’ 
Qa. } 868, Pittsburgh 30, Pa. nsu ation Manufacturers Corp., 565 W. | 
ae ra } . Washington Blvd., Chicago 6, Ill. 
Ht |! ii LAMPS, MINIATURE (Pilot and indi. Mcallen Co., 16 Macallen, Boston 21, 
ey eator Mica Ins . : 
AY i Mica Insulator Co., Schenectady N. 
S Ha It nM m General Electric Co., Lamp Dept., Nela Mitchell-Rand Insulation “Con hen i 
mnt i oO Park, Cleveland, 0. (Neon Glow) Murray, New York 7, N. ¥. 
Hy i Herzog Miniature Lamp Works, Inc., National Electric Coil Co., Columb 
i] us 16 
| 12-23 Jackson Ave., Long Island City Ohio. : 
AT ~ @) ap Ae 4 New England Mica Co., Inc., 30 Wi 
I nt 7 > ; a , oerd 
HY II o y Al ba gee. P. O. Box Ave., Waltham, Mass. 
| , , ° 
| es he MICA UNDERCUTTERS 
® | re bt | LAVA. See Ceramics. ton ee. Inc., 1008 Park Ave., 
nt | Sycamore . 
~ Ht | ee . 
| LAYOUT STEEL BLUE 
Hi Ii \YOUT BLU MICROFILM EQUIPMENT 
LAV} | @) a 2303-F N. llth, St. Louis yastman Kodak Co., Industrial Photo- 
nT I < we] , graphic Div., Rochester 4, N. Y. 
“ig ML Il LENSES, PRESSED GLASS ee ee 
j il . 
& at Kopp Glass, Inc., Swissvale, Pa. MOLDED INSULATION and MOLDED 
ig PRODUCTS. See Ceramics, Mica, i 
LIGHTS, MACHINE (Magnifiers) Plastics, Rubber. ' 
Stanley Tools, New Britain, Conn. MOLDING MACHINES, PLASTICS 
Kux Machi 0., 3942 Je a 
1 LIGHTS, PILOT and INDICATOR Gia a ee 
t Arrow-Hart and Hegeman Electric Co., Stokes Machine Co., F. J., 5996 Tabor 
103 Hawthorn, Hartford 6, Conn. Rd., Philadelphia 20, Pa. 
| 


Cal. y (See also Contacts) 
Dial Light Uo. of America, 900 Broadway, jansteel Metallurgical Corp., North Chi- 


oc 
‘0 
O 
o 
rs 
Ss 


oun aoe N. ¥. cago, Ill 
rake Mfg. Co., Dept. M, 1711 W. Hub- ; a a ‘ 
bard, Chicago 22, ili. —,,. Co., Inec., P. R., Indianapolis 
| General aoe is Lamp Dept., Nela , " 
| 4 Park, Cleveland, O. : > 94 
Square’ D Co., 4041 N. Richards, Mil- MOTORS. See Table on Page 224 
waukee 12, Wis. MOTOR CONTROLS and STARTERS. 
See Controllers, Motor; Push Button 
LOCKNUTS and LOCK WASHERS Stations. 


| See Fasteners. 


MOUNTINGS, RUBBER and 
SYNTHETIC 


LUBRICATORS, OIL and GREASE 
Lord Mfg. Co., Erie, Pa. 


Gits Bros. Mfg. Co., 1840 8. Kilbourn 


Ave., Chicago 23, Ill. 
Madison-Kipp Corp., 214 Waubesa, Madi- MOVEMENTS, CLOCKS and TIMING 
son 10, Wis. Haydon Co., A. W., North Elm, Water- 


bury 32, Conn. 


LUGS and TERMINALS 
| Aircraft-Marine Products, Inc., 1504 N. NAME AND INSTRUCTION PLATES 


KOH-I-NOOR 





| Fourth, Harrisburg, Pa. Electric Auto-Lite Co., Port Huron, 
American Brass Co., Waterbury 88, Conn Mich. 
Conn. Etching Company of America, 1520 Mon- 
Burndy Engineering Co., Inc. New York tana, Dept. E-10, Chicago 14, Til. 
a: oe oe General Electric Co., Chemical Dept. 
| Heyman Mfg. Co., 500 Michigan Ave., (8-10), 1 Plastics Ave., Pittsfield, Mass. 
' Kenilworth 1, N. J. (Plastics) 
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HOLDERS 


aay 


FOR FRACTIONAL HORSEPOWER MOTORS 
COMPLETE RANGE OF SIZES... 


SAVES ASSEMBLY TIME AND LABOR! 


Made in a complete range of standard and special 
sizes for fractional H.P. motors. 

PHOENIX Brush-Holders have been used for years 
by many of the country’s leading motor manu- 
facturers. They have proven themselves in the field 
under almost every condition. 


Improve your operation, cut your costs, investigate PHOENIX. 


PHOENIX exectric mec. co. 


711 W. LAKE ST. CHICAGO 6, ILL. 










About That Motor— 
Is it 1/100 H.P. or 1/8 H.P.? 


Do you want the best motor for the job? You will require 
someone to work with you in your tests for a selection. Why 
not take advantage of 40 years Motor building—We’ve had it. 













Pictured; Universal 
Double Reduction 

| Governor controlled 
motor. 














RAE MOTOR CORP. 


keze P.O. Box 291 — Racine, Wis. 










METAL 
IDENTIFICATION 
TAGS OF EVERY 

DESCRIPTION 


For marking cables, leads, ond 
bundling groups of wires! 





e Easy to apply 
e Aluminum, Steel, Brass or Zinc 






e Big Variety 
e All Styles and sizes 
e For aircraft —radio—tele- 
phone—Motor and generator 
manufacturers—ete. 
Free samples and literature 
upon request, 


National Band & Tag Co. 


Dept. 9-28, NEWPORT, KY. 
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COMBINING SPECIALIZED 
ELECTROMAGNETIC 


CONTROLS 
TO PRODUCE ...ccccees 









Complete 
Automatic 
Control 
Panels 


ASCO Engineers offer a two-fold service: (1) de- 
signing and building a wide range of Electromag- 
netic Controls; and (2) designing and building 
Complete Control Panels. And back of all this work 
is more than sixty years’ experience 


One of the Control Panels recently completed 1s the 
one illustrated. It’s a complete automatic emergency 
power control for communication, which we re- 
cently designed and built. It provides close differ- 
ential voltage control, battery charging with 
adjustable charging rate, ammeter, time delay relay, 
voltage frequency relay and automatic transfer 
switch all completely wired, enclosed and factory 
tested. If you have any kind of an automatic control 
problem, we would like to hear from you. If you 
would like to know more about our work, write 
for Condensed Catalog No. 700. 


We also manufacture a complete line of 
Solenoid Operated Valves for Automatic 
and Remote Control of Liquids and Gases. 


Automatic Switch Co. 


393 LAKESIDE AVENUE - ORANGE, NEV? JERSEY 
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Whatever your requirements 
may be in the way of special 
shapes for insulating porce- 
lains, check first with Illinois. 





































Insulating 
ea 


made” YQUR 























































Send us your drawing or 
model with specifications 
covering conditions to be 
met, and the quantity in- 
volved. Our laboratory and 
manufacturing facilities 
have always been devoted 
in a large measure to the 
production of high quality 
porcelains for specific uses. 


MOTORS 


Miniature Timing Motors, Geared 





Subfractional, Under 1/20 Hp. 


Fractional, 1/20 to 4% Hp. 


Integral, 1 to 7% Hp. 


Integral, Over 7% Hp. 


Gearmotors 


Generators 


Low Voltages (Under 110) 


Alliance Mfg. Co., Alliance, Ohio. (BY) 

Allis-Chalmers Mfg. Co., 937A 8, 70, Mil- 
waukee 1, Wis. (KLMNOUQRTUVW) 

Baldor Electric Co., 4353 Duncan Ave., 
St. Louis 10, Mo. (FGKLN) 

er-Cenee Co., Rockford, Ill. (BCE- 
Z) 

Bodine Electric Co., 2256 W. Ohio, Chi- 
cago 12, Ill, (ABCDEFGHJQRSTYZ&) 

Burke Electric Co., Div. of Marathon 
Electric Mfg. Corp., 3910 W. 12th, 
Erie, Pa. (FGHKLMNOTUVW) 

ar Mfg. Co., Inc., Dover, N. H. 
(B) 

Cramer Co., Inc., R. W., Centerbrook, 
Conn. 

Crocker Wheeler Electric Mfg. Co., Am 
pere, N. J. (KLMNOPYZ) 

Delco Appliance Div., General Motors 
Corp., Rochester 1, N. Y. 

Delco Products Div., Genera] Motors 
Corp., Dayton, Ohio (BFGKLNZ) 

Electrical Mfg. Co., Lake at Fourth, Ra- 
cine, Wis. (BCDFGHUV) 

Electric Auto-Lite Co., Toledo 1, Ohio 
(GZ) 

Electric Indicator Co., 23 Packer Ave., 
Stamford, Conn. (BCDEFGJUVYZ«) 

Electric Motor Corp., Racine, Wis. 
(BCDFGHQRYZ&) 

Electric Specialty Co., 171 South St., 
Stamford, Conn. 
(BCDEFGHJKLMNOPQRSTUVWYZ&) 

Electro-Dynamic Div. of the Electric 
Boat Co., Bayonne, N. J. (KLNOV) 

Electro Machines, Inc., 58 North 3rd St. 
Cedarburg, Wis. ““Doerr’’ (FGKL) 

Emerson Electric Mfg. Co., St. Louis 21, 
Mo. (FGJKLMQR) 

Fairbanks, Morse & Co., Chicago 5, IIl. 
(FIKLNOQR) 

Fasco Industries, 1nc., 250 Davis, Roch- 
ester 2, N. Y. (BCDFGHYZ&) 

General Electric Co., Section E668-67, 
Apparatus Dept., Schnectady 5, N. Y. 
(BCDEFGHIKLMNOPQRSTUVWYZ&) 

General Industries Co., Dept. F, Olive & 
Taylor, Elyria, Ohio. (BQYZ) 

i Mfg. Co., Inc., Baraboo, Wis. 


Hansen Mfg Co., Inc., Princeton 3, Ind. 
(BCEYZ) 

Haydon Co., A. W., North Elm, Water- 
bury 32, Conn. (CXZ) 

Heinze Electric Co., 685 Lawrence, Low- 
ell, Mass. (BCDFZ) 

Hertner Electric Co., 12690 Elmwood Ave., 
N. W., Cleveland 11, Ohio. 
(KLNOUVZ) 


















Holtzer-Cabot, Inc., 
a (BCEFGJZ) 

oover Co., Kingston-Co 
wero Ave., Plainfield, Nog 
owe - panne Motors, Howell, Mich 


Boston 19, Mass 


Lamb Ele i 

amb Electric Co., Kent, 

1 BOBEFGHIGRS) ~ om 

Marco Industries, Inc., 788 Te 
Depew, N. Y. (BCFHY) * Bla. 

Master Electric Co., Dayton 1, Ohio 

me ( EGIELMNOPQRTUVW) : 

Mc an Mfg. Co., L 

ea. i, Lindeke Bidg., Bt. 

Motorseare Co., — 1600 

oun an a (BOY) sendin Ave, 
nio Gear Co., 1358 E. 17 e 

1, Ohio, 179, Cleveland 

>ackar ‘lectric Div., Gener 
Corp., Warren, Ohio (FG) al Moton 

Peerless Electric Co., Warren, Ohio 
(FGKLN) 

Rae Motor Corporation, P. 0. Box 29) 
Racine, W:.. (BCDFGHYZ&) } 

Redmond Co., Inc., Owosso, Mich. 
(BCDFGQZ) 

Reliance Electric & Engineering Co., 1054 
Ivanhoe Rd., Cleveland 10, Ohio, 
(FGKLNOV) 

Robbins & Myers, Inc., Motor Div., Dept 
C-109, Springfield 99, Ohio. 
(BCDEFGHJKLMNPZ) 

Ruetz Mfg. Co.. 1600 Junction Ave., Ra- 
cine, Wis. (BCDFGHRSZ) 

Russell Electric Co., 4501 S. Western 
Blvd., Chicago 9, Ill. (BCFGYZ) 
Scruggs Co., Loyd, 1022-32 N. Sixth, st 

Louis 1, Mo. (B) 

Signal Electric Mfg. Co., Dept, B-11, 
Menominee, Mich. (BCDFGHZ) 

Star Electric Motor Co., 206 Bloomfield 
Ave., Bloomfield, N. J. (KLNOQRYZ) 

— Inc., 30 Union, Ashland, Mass 


U. §S. Electrical Motors, Inc., 200 &. 

Slauson Ave., Los Angeles 54, Calif, 

Valley Electric Corp.. 4221 Forest Park 
Blvd., St. Louis 8, Mo. (FKN) 

Wagner Electrie Corp., 6454 Plymouth 
Ave., St. Louis 14, Mo. (FGKLNYZ) 

Wesche Electric Co., B. A., 1626-22 Vine, 
Cincinnati 10, Ohio. (FGKLNOZ) 

Westinghouse Electric Corp., P. 0. Bor 
868, Pittsburgh 30, Pa. 
(BCDEFGHJK LMNOPQRSZ&) 

Woods Machine Co., S. A. 27 Damrell, 
Boston 27, Mass. (KLNO) 


Meyercord Co., Dept. EM-10, 5323 W. 
Lake, Chicago 44, Ill. 

Mica Insulator Co., Schenectady 1, N. Y. 
(Plastics) 


NICKEL and NICKEL ALLOYS 
(Rod, Sheet, Tubing, Wire) 

American Brass Co., Waterbury 88, Conn. 
(Cupro- Nickel) 

Chase Brass & Copper Co., Waterbury 
20, Conn. 


Driver Co., Wilbur B., 150 Riverside 
Ave., Newark 4, N. J. 

Driver-Harris Co., Harrison, N. J. 

International Nickel Co., Inc., 67 Wall, 
New York 5, N. Y. 

Revere Copper & Brass, Inc., 230 Park 
Ave., New York 17, N. Y. 


NICKEL SILVER 
(Rod, Sheet, Tubing, Wire) 


PACKAGING. See Boxes and Crates; 
Containers, Packaging and Shipping. 


PACKINGS. See Gaskets. 


PANEL CONTROL UNITS 


Allen-Bradley Co., 1316 8. Second, Mil- 

waukee 4, Wis. 

Arrow-Hart & MHegeman Electric Co., 
103 Hawthorn, Hartford 6, Conn. 

General Electric Co., Section 668-57, 
Apparatus Dept., Schenectady 5, N. Y. 

Heineman Electric Co., 99 Plum, Trenton, 
N. J 


Square D Company, 4041 N. Richards. 
Milwaukee 12, Wis 

Ward Leonard Electric Co., 34 South, 
Mount Vernon, N. Y. 

Westinghouse Electric Corp., P. 0. Bot 
868, Pittsburgh 30, Pa 























Iustrated above are capacitor 
porcelains. Slight contour varia- 
20, Conn. 


tions to meet your requirements | Revere Copper & Brass, Inc., 230 Park PAPER, CONDENSER TISSUE. 


need not affect the cost. Ave., New York 17. N. Y¥ Smith Paper, Inc., Lee, Mass. 
Seymour Mfg. Co., Seymour, Conn. 

Waterbury Rolling Mills, Inc., Waterbury, PAPER, INSULATING 
ae, Acme Wire Co., 1255 Dixwell Ave., New 


- E Haven 14, Conn. 
“— "— auaeion oy Baer Co., N. S., Montgomery 8t., Hill- 


American Brass Co, Waterbury 88, Conn. PANELS, METAL. See Cabinets, Sheet 
Chase Brass & Copper Co., Waterbury Metal. 






Manufacturers also of special shapes 
by the cast porcelain method. 


side 5, N. J. 
NUTS. See Fasteners. a Paper Co., Inc., Fall River 
Mass 


NUT RUNNERS. See Pneumatic Tools Guest Migtete |S. Geaed a 
Squi . Serew-Driving Ma 8-9), 8 .* 3 
— —— - Hollingsworth & Vose Co., East Walpole, 


Mass. 
OHMETERS. See Instruments. 


Insulation Manufacturers Corp.. 565 W. 

Washington Blvd., Chicago 6, Il. 
OILERS. See Lubricators Oil and Irvington Varnish & Insulator Co., Irv- 
Greuee. ington 11, N. J. 


Y ‘ Johns-Manville a 22 East 40, New 

York 16, N. . 
: 3 a Bi XN Hy é 7 oon Mica Insulator Co., Schenectady 1, N. Y 
4 4 4 ‘ General Electric Co., Electronics Park, yitchell-Rand Insulation Co., Ine., 5! 


Syracuse, N. Y. Murray, New York 7, N.Y. 16 
ae ab TRIC PORCEL AIN CO: National Electric Coil Co., Columbus 1°, 
MACOMB LLINOIS 


OVENS & FURNACES, INDUSTRIAL Ohio. 

Despatch Oven Co., 369 Eighth Ave., National Varnished Products Corp.. 
Minneapolis 14, Minn. Randolph Ave., Woodbridge, N. wat 

Hevi Duty Electric Co., Milwaukee 1, National Vulcanized Fibre Co., Wwilm 
Wis. ton 99, Del. 
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...solves many remote control problems 


The many production applications of Ledex Rotary Sole- 
noids vary from the dependable, snap-action tripping of 
airborne bomb releases to the actuation of rugged, hydrau- 
lic valves in heavy duty materials handling equipment. 

Five Ledex Rotary Solenoid models are manufactured. 
Diameters range from 114 to 3¥% inches. Predetermined 
rotation up to 95° can be engineered to suit your product’s 
requirements. Starting torques for 45° stroke range from 
1/, pound-inches to 50 pound-inches. ; 

We supply to quantity users and solicit the opportunity 
to be of assistance in engineering a Ledex Rotary Solenoid 
to meet the requirements of your product. 


MODEL NO. coe 
Diameter 












Torque Ib. / inches 
Weight Ibs. 
Magnetic action moves the armature along ( 
the solenoid axis. This action is converted in- 


to a rotary motion by ball bearings on in- & 
clined races. 


wT 
amo “Ay yA Obed w«. 


111 WEBSTER STREET, DAYTON 2, OHIO 


Time-tested and proved is the performance of this 
foot control type (F-12) rheostat, originally de- 
signed for speed control of small motors. 


Universally used for many years by nationally 
known manufacturers and suppliers of flexible 
shaft machines, dental engines,'hand grinders, 
jeweler’s lathes and sewing machines; it has other 
applications too numerous to mention. 

This rheostat is also available in a knee control 
model. Extension cords with |plugs and connec. 
tors are made to customer’s specifications. 

Investigate today |the ipossibility of incorporat- 


ing into your plans this quality low price rheostat. 


THE ELECTRICAL MANUFACTURING CO. 
LAKE AT FOURTH, RACINE, WISCONSIN 


RHE OSTATS, FRACTIONAL HORSEPOWER MOTORS, 
GENERATORS, TOOLS AND APPLIANCES 
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ea 





a MULTIPLE ARM 


a RELAYS 


for long-term dependability 





Designed to give reliable service under the 
varying conditions encountered in industrial 
applications. 


Compact for minimum space. Small power 
consumption. 


Multiple contact arrangements utilizing up 


to 18 arms, requiring no extra space. 


Available for surface mounting . . . in her- 
metically sealed containers, or with octal 
plug-in base and cover. 


Contacts of silver or palladium, or special 
alloys, according to requirements. 


WRITE FOR BULLETIN No. 50-2 


oy & AM*ALLAR™ " 
and MANUFACTURING COMPANY 


154 WEST 14th ST S NEW YORK 11, N. Y 




































































new 4-PQINT 
ARING BRACKET 


ASSURES MORE ACCURATE AND 
PERMANENT ROTOR ALIGNMENT! 





Dependable —Versatile 4-POLE SHADED-POLE 
FRACTIONAL MOTOR 


Already outstanding in a field including hundreds 
of applications, the popular Loyd Scruggs 4-Pole 
Shaded-Pole Motor now features an exclusive, new 
4-point bearing-mounting bracket. This important 
development permits a more uniform, minimum- 
width air gap, extra-capacity oil cups, and per- 
manently accurate rotor-stator alignment inde- 
pendent of the casing. The result is more power, and 


longer, smoother operation. 
NOW IN USE ON 


Air Circulators 

Wire Recorders 

Air Conditioners 

Business Machines 

Fans and Blowers 

Vending Machines 

Ventilating Fans 

Oil Circulating Heaters 

Exhaust Fans 

Floor Heaters 

Unit Coolers 

Refrigerator 
Condenser Fans 

Coolant Pumps 

Floor Air Circulators 

Unit Heaters 

and many others 


Concentration of our facilities 
and skills upon one basic motor 
means that you benefit from im- 
portant economies and extra 
quality features. You are invited 
to compare this motor with any- 
thing available, as to perfor- 
mance, price, adaptability, and 
delivery service. Write, wire or 
phone for sample, stating re- 
quirements— memorandum 
invoice. The Loyd Scruggs Co., 
1022-32 North Sixth Street, 
St. Louis 1, Mo. 





Available in skeleton type 
(above) or with totally 
enclosed or ventilated 
housing. Many variations 
available in electrical 
characteristics, special 
shafts, mountings and 
leads. 

120 volts, 60 cycles, A. C. 
Approximately 1700 R.P.M. 


7 aes erigg? COMPANY 
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West Virginia Pulp & Paper Co., 230 
Park Ave., New York 17, N. Y. 
PAPER, PHOTOGRAPHIC REPRO.- 
DUCTION 

Eastman Kodak Co.; Industrial Photo 
graphic Div., Kochester 4, N. Y. 
PAPER, TRACING. See Tracing Cloth, 


and Paper. 


PENCILS, DRAWING 


Koh-I-Noor Pencil Co., Bloomsbury, N. J. 


PERMANENT MAGNETS. See 
Permanent, 


Magnets, 


PHOSPHOR BRONZE 
(Rod, Sheet, Tubing, Wire) 


American Brass Co., Waterbury 88, Conn. 


Chase Brass & Copper Co., Waterbury 
20, Conn. 

Mallory & Co., Inc., P. R., Indianapolis 
6, Ind. 

Revere Copper & Brass, Inc. 230 Park 
Avenue, New York 17, N. Y 


Seymour Mfg. Co., Seymour, Ccnn. 
Waterbury Rolling Mills, Ine., Waterbury, 
Conn. 


PHOTOELECTRIC CELLS AND TUBES 


Bradley Laboratories, Inc., 86 Meadow, 
New Haven lv, Conn. 
General Electric Co., 


Electronics Dept., 
Y. 


Thompson Rd., Syracuse, N. 


PHOTOELECTRIC CONTROLS 


Electro-Therm, Inc., 8010 Georgia Ave., 
Silver Spring, Md. 

General Control Co., 1200 Soldiers Field 
Rd., Boston 34, Mass. 

General Electric Co., Electronics Dept., 
Thompson Kd., Syracuse, N. Y. 

Mercoid Corp., 4227 W. Belmont Ave., 
Chicago 41, Ill. 

Westingnouse Electric Corp., P. O. Box 
868, Pittsburgh 30, Pa. 

Weston Electrical Instrument Corp., 582 


Frelinghuysen Ave., Newark 5, N. J. 


PILES, CARBON RHEOSTAT. 


See Car- 


bon & Graphite. 

PILLOW BLOCKS. See Blocks, Pillow. 
PINS, COTTER AND LOCK. See 
Fasteners. 


PLASTICS-CUSTOM MOLDERS and 
EXTRUDERS 


American Hard Rubber Co., 11 Mercer, 
New York 13, N. Y. 

Anchor Plastics Co., Inc., 533-541 Canal 
St., New York. 13, N. Y. 

Auburn Button Works, Inc., 460 Me 
Master, Auburn, N. Y 


Barber-Colman Co., Rockford, Il. 

Chicago Molded Products Corp., 1024 N. 
Kolmar Ave., Chicago 51, IIL. 

Dickten & Masch Mfg. Co., 900 E. Vienna 


Ave., Milwaukee 12, Wis. 
Electric Auto-Lite Co., Bay Mfg. Div., 
Bay City, Mich. 
Federal Telephone and Radio Corp., 900 
Passaic Ave., E. Newark, N. J. 
Garfield Mfg. Co., Garfield, N. J. (Cold) 
General Electric Co., Chemical Dept. 


(8-9), 1 Plastics Ave., Pittsfield, Mass. 

General Industries Co., Dept. W, Olive & 
Taylor, Elyria, O. 

Irvington Varnish & Insulator Co., Irv 
ington 11, N. J. 

Kuhn & Jacob Moulding & Tool Co., 


1204 Southard, Trenton 8, N. 
Kurz-Kasch, Inc., 1419 8. 
Dayton 1, O. 
Mack Molding Co., Dept. B, 
Wayne, N. J. 
Molded Products Corp., 4535 W. 
son Ave., Chicago 24, Ill. 
National Varnished Products Corp., 
Randolph Ave., Woodbridge, N. J. 
Worces 


Broadway, 
100 Main, 
Harri 
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Phalo Plastics Corp., 25 Foster, 
ter 8, Mass. 

Plax Corp., Div. Hartford Empire Co., 
P. O. Box 1019, Hartford Conn. 


Quinn Berry Corp., 2639 W. 12th, Erie 
Pa. 


Richardson Co., Melrose Park, IIl. 

Rogan Brothers, 2500 W. Irving Pk. 
Blvd., Chicago 18, Til. 

Synthane Corp., 2 River Road, Oaks, Pa. 

PLASTICS-LAMINATED 
FABRICATORS 

Baer Co., N. 8S., Montgomery St., Hill 
side 5, N. J. 

Barber-Colman Co., Roekford, Ill. 

Chicago Molded Products Corp., 1024 N. 
Kolmar Ave., Chicago 51, 5 

Continental-Diamond Fibre Co., Newark 
13, Delaware. 

Electric Auto-Lite Co., Bay Mfg. Div., 
Bay City, Mich. 

General Electric Co., Chemical Dept. 
(8-9), 1 Plastics Ave., Pittsfield, Mass. 

General Industries, Inc., Dept. W, Elyria, 
0. 

Kurz-Kasch, Inc., 1419 8S. Broadway, 


Dayton 1, 


Mica Insulator Co., Schenectady 1, N. Y. 


Richardson Co., Melrose Park, Ill. 
Rogan Brothers, 2500 Irving Park Blvd., 
Chicago 18, 


L. 
Synthane Corp., 2 River Road, Oaks, Pa 


PLASTICS, LAMINATED 
Rods & Tubes) 

Baer Co., N. 8&., 
side 5, N. J. 


(Sheets, 


Montgomery St., Hill 


Bakelite Corp., Unit of Uy 
«& Carbon Corp., Dept, 2p on | Carbiae 
New York 17, N. Y, e » 4nd, 


Celanese Corp. of Amerie 

180 Maaison Ave., New Fork set 54, 
Continentai-Viamonu Kiore Cy.” N. ¥, 

i3, Delaware, * Newaig 
Durez Plastics & Chemicals 

Wack Ka., North ‘Touswande af Bu 
Kastinan Kodak Co., ssuchester ‘4 3. 
General Electric Co., Chemical Met 

(8-9), L Piustics Ave., Pittsteld yew. 
Jnsulation Manufacturers Corp » Aaa, 

Washington Bivd., -» 565 Ww, 


Chicago 

Mica <_ Co., Schenettudy i. Y 

National Vulcanized Fibre (© Vilmins’ 
ton 99, Dei. — Wilting: 

Richardson Co., Melrose Park, Ti) 


Kyers cS : ' . 
— & Son, Inc., Joseph 2. Chicago, 


Synthane Corp., 2 River Road 
Westinghouse Electric Corp., Pe Pa. 
865, VPiuspurgh 30, Pa. > 0. Box 


PLASTICS, MOLDING AND 
EXTRUSION COMPOUNDS 


Cellulose- Acetate 


Melamine-t ormaldehyde ‘a 
Methyi Methacrylate (D) 
I’nenol- Formaldehyde (E) 
Volystyrene (F) 
Polyamide (Nylon) (G) 
Polyethylene (H) 
trea Formaldehyde (J) 
Vinyl Alcohol (K) 
Vinyl Acetal (L) 
Vinyl Chloride (Vv) 
Vinyl Chloride 
Vinylidenechloride (W) 
Vinyl! Chloride Acetate (M) 
Vinylidene Chloride (N) 
Polytetrafiuoroethylene (P) 
Ally! Resin (Q) 
Cellulose, Nitrate (R) 
Silicone Resins (Ss) 
Alkyd Moiding Compound (T) 
Bakelite Corp., Unit of Union © 
& Carbon Corp., Dept. 20, su eae 
New York 17, N. Y. (JM) , 
Ceianese Cocp. of America, Dept. 5-J, 


180 Madison Ave., New York 16, N, ¥ 

du Pont ae Nemours & Co., in., Bi. 
Plastics Dept., 350 Fifth Ave., New 
York 1, N. Y. (ADGHKLPR) 


Durez Plastics & Cnemicals, Inc., 131] 
Walck Kd., North ‘Yonawanda, N, ¥ 
(E) (Casting Kesins) ; 

Gartield Mfg. Co,, Garfield, N. J. (Cold) 

ueneral Electric Co., Chemicai Dept., 


(8-9), 1 Piastics Ave., Pittstield, Mags, 
(ES) 


Goodrich Chemical Co., B. F., Dept. J-11, 


Rose Bidg., Cleveiand, Omo (VW) 
Hercules Powder Co., 971 Market, Wil- 
mingten 99, Del. (A) 
Koppers Co., Chemical Division, EM-1] 
Koppers Bldg., Pittsburgh 19, Pa. (AB) 
Monsanto Chemical Co., Plasties Div., 
Springfield 2, Mass. 
Plaskon Div., Libbey-Owens-Ford Glass 
ie Sylvan Ave., Toledo 6, 0. 
(CJT) 


Richardson Co., Melrose Park, Ill, 


PLATINUM and PLATINUM PROD. 
UCTS (See also Contacts) 
agree, *. Co., Inc., 113 Astor, Newark 


Brainin Co., C. &., 
York 13, N. Y. 
General Plate Div., Metals and Controls 
Corp., 410 Forest, Attleboro, Mass. 
Handy & Harman, 82 Fulton, New York 

- oy. 


233 Spring, New 


PLIERS 
Klein & Sons, Mathias, 3200 Belmont 
Ave., Chicago 18, l. 


PLUGS AND RECEPTACLES 


Arrow-Hart & Hegeman Electric 
103 Hawthorn, Hartford 6, Conn. 

Automatic Elec. Co., 1033 W. Van Buren, 
Chicago 7, Ill. 

Belden Mfg. Co., 4633 W. Van Buren, 
Chicago 44, Ill. 

Cannon Electric Development Co., Dept. 
J-119, 3209 Humboldt St., Los Angeles 
31, Calif. 

Cornish Wire Co., Inc., 15 Park Row, 


New York, N. Y. 
General Electric Co., Section W11-1122, 
Dept., Bridge- 


Construction Materials 
port 2, Conn. 

Howard B. Jones Div., Cinch Mfg. Corp., 
1026 Homan Ave., Chicago 24, Il. 
Mines Equipment Co., 4223 Clayton Ave., 

St. Louis 10, Mo. 
National Electric Products Corp., 1318 
Chamber of Commerce Bldg., Pittsburgh 


Co., 


19, Pa. 
Packard Electric Div., General Motors 
Corp., Warren, O. 
Russell & Stoll Co., 125 Barclay, New 


York 7, N. Y. > 
Slater Electric & Mfg. Co., Woodside, 
a A 


PLUGS, EXPANSION 
Hubbard Spring Co., M. D., 525 Central 
Ave., Pontiac 12, Mich 


Wrought Washer Mfg. Co., 2200 8. Bay, 
Milwaukee 7, Wis. 


PNEUMATIC TOOLS and EQUIPMENT 
Keller Tool Co., Grand Haven, Mich. 


PORCELAIN. See Ceramics. 

POSTS, BINDING 

Chase Brass & Copper Co., Waterbury 
20, Conn. 

Superior Electric Co., 8109 Meade, 
Bristol, Conn. 
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CIRCUIT 
BREAKER 







Horses! 


No. 33—Product of the I-T-E Circuit Breaker Co. 
Philadelphia, Pa. 


Chace Thermostatic Bimetal controls the horsepower 
surging through this I-T-E Type “ET” Circuit Breaker. 
The “horseshoes” are bimetal tripping elements on a 
common tripping bar. An overload on any of three 
poles opens the breaker, thus “holding the horses” 
by relieving the overload condition. 


For positive, dependable response Chace No. 6400 
Thermostatic Bimetal is specified for the actuating 
element. It is one of the “6000” Series, specially 
designed for starters and breakers. This series is 
graduated with systematic steps in electrical re- 
sistivity which correspond to a range of ampere 
ratings from low to high. Thus, tooling for a complete 
line of circuit breakers can be greatly simplified in 
design, using the “6000” Series for the actuating 
elements. 


You build top performance into your product when 
you specify Chace Thermostatic Bimetal for the 
thermal element. A complete line of 30 bimetals is 
available in strips and finished pieces; consult our 
engineering department for aid in determining which 
will answer your problem in temperature indication, 
response or control. 


w. M. CHACE co. 


Veen re T OE yA Thermostatic Bimetals 
1608 BEARD AVE 


DETROIT 9, MICH 
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No matter what your current control problem may 
be, McGill has, or will develop, a special use switch 
to handle it safely and dependably. Development 
costs are less because McGill, in its years of experi- 
ence, has devised a number of basic and inter- 
changeable component parts capable of being com- 
bined to fit every need. Quality is closely controlled 
so that the special switch you buy is rugged, pre- 
cise, dependable . . . for years of service in your 
product. The following are typical of Levolier Spe- 


x 
x 
x 
> 







McGill Manufacturin 





cial Use Switches: 


No. 265 — 6 amp. — 125 V 
Double Throw 


The No. 265 Special Levolier 
switch will control a complete 
line cutoff. Load leads may 
be winding of a motor, or, by 
interchanging the load leads 
it is possible to use the switch 
as a pole changer. Four pull 
cycle: load 1 — off — load 
2 — off. 








Model 41 Levolier 
6 amp. 125V, “’T” Rated 


q 


i 


Write for Catalog 43: A 
Co., Inc. 

250 N. Campbell Street 
Valparaiso, Indiana 4S 





ONLY \*\‘( 


il MAKES 
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developed to fit your needs 


AT LOWER COST 
through interchangeable parts 


coil, 






ID) 
As 
Te 2c Le * am 


MAAK XK KSAXK™S 
RRO KNOW 





No. 473 — 6 amp. — 125 V 
Double Pole 


The No. 473, 3 speed motor 
switch is designed to con- 
trol the motor speeds of a 
fan by means. of a choke 
coil that is connected across 
the line. 
the switch disconnects 
as well as 
from the line. 


Triple Throw 


The off-position of 
the 
the motor 


POPULAR STANDARD McGILL SWITCHES 





No. 25 Toggle Switch 
6 Amp. 125V “’T” Rated 


Available through your Electrical Wholesaler 


meer x 











as OL. Xx 
SWITCHES 

















POTENTIOMETERS. See Rheostats. 


POTS and LADLES, MELTING 


Electro Engineering Co., Inc., 114 Lib- 
erty, New York, N. Y. 

General Electric Co., Section E668-67, 
Apparatus Dept., Schenectady 5, N. Y. 

Sta-Warm Electric Co., 565 N. Chestnut, 
Ravenna, O. 

Vulean Electric Co., Danvers 2, Mass. 


POWDERED METAL PRODUCTS. (See 
also Bearings and Bushings; Contacts) 


Amplex Mfg. Co., Div. of Chrysler Corp., 
Detroit 31, Mich. 

Bound Brook Oil-Less 
Bound Brook, N. J 


Bearing Co., 


Gibson Electric Co., 8349 Frankstown 
Ave., Pittsburgh 21, Pa. 
Johnson Bronze Co., 570 Mill, New 


Castle, Pa. 
Mallory & Co., Inc., P. R., Indianapolis 


6, Ind. 

Moraine Products Division, General Mo- 
tors, Degeee. oO. 

National olded Products, Inec., St. 
Marys, Pa. 

Stackpole Carbon Co., St. 
(Iron Cores) 


POWDERS, METAL 
Handy & Harmon, 82 Fulton, New York 7, 


New Jersey Zine Co., 160 Front, New 
York 7, N. Y. (Brass, Bronze, Copper 
and Zinc) 


POWER SUPPLY UNITS, RECTIFIER 


American Television & Radio Co., St. 
Paul 1 nn. 

Federal ‘Telephone and Radio Corp., 900 
Passaic Ave., E. y 


Newark, N. J. 
General Electric Co., Electronics Park, 
Syracuse, N. Y. 


Mallory & Co., Inc., P. R., Indianapolis 
Ind. 


PREFINISHED METALS. See _ Steel, 
Commercial Grades and Forms. 


PRESSES, HYDRAULIC 


Stokes Machine Co., F. J., 
Rd., Philadelphia 20, Pa. 


Marys, Pa. 


5996 Tabor 


PRESSES, MOLDING. See Molding 
Machine, Plastics. 

PULLEYS, V-TYPE. See Drives, V- 
Belt. 

PUMPS 

Allis-Chalmers Mfg. Co., 937A S. 70, 
Milwaukee 1, Wis. 

Robbins & Myers, Inc., Motor Div., 


Dept. C-109, Springfield 99, Qhio. 
Scintilla Magneto Div., Bendix Aviation 
Corp., Sidney, N. Y¥. (Diesel Fuel) 
Stokes Machine Co., F. J., 5996 Tabor 

Rd., Philadelphia 20, Pa. 


PUSH BUTTON STATIONS 


Allen-Bradley Co., 1316 8. Second, Mil- 
waukee 4, Wis. 

Allis-Chalmers Mfg. Co., 937A 8S. 70, 
Milwaukee 1, Wis. 
Arrow-Hart & Hegeman Electric Co., 103 
Hawthorn, Hartford 6, Conn. 
Automatic Electric Co., 1033 W. 
Buren, Chicago 7, Ill. 

Euclid Electric & Mfg. Co., 54 Edwards, 
Madison, O. 

General Electric Co., Section E668-67, 
Apparatus Dept., Schenectady 5, N. Y. 

Micro Switch Div., First National Corp., 
Freeport, Ill. 

National Acme Co., 176 E. 
land 8, O. 


Van 


13lst, Cleve- 


Square D Co., 4041 N. Richards, Mil- 
waukee 12, Wis. 

Superior Electric Co., 8109 Meadow, 
Bristol, Conn. 


Ward Leonard Elec. Co., 
Vernon, N. Y. 

Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30, Pa. 


34 South, Mt. 


REACTORS. See Transformers. 


RECTIFIERS, DRY METALLIC 
Acme Electric Corp., 3511 Water, Cuba, 
N. ¥. 


Allis-Chalmers Mfg. Co., 937A 8S. 70, 
Milwaukee 1, Wis. 


Automatic Electric Co., 1033 W. Van 
Buren, Chicago 7, Ill. 

Bradley Laboratories, Inc., 86 Meadow, 
New Haven 10, Conn. (Copper Oxide, 
Selenium) 

Electronic Rectifiers, Inc., 2102 Spann 
Ave., Indianapolis 3, Ind. (Magnesium- 
Copper Sulphide) 

Fansteel Metallurgical Corp., Rectifier 
Div., North Chicago, Ill. (Selenium) 


Federal Telephone and Radio Corp., Dept. 
E-316, 900 Passaic Ave., E. Newark, 
N. J. (Selenium) 

General Electric Co., Section E668-67, 
Apparatus Dept., Schenectady 5, N. Y. 


(Copper Oxide, Selenium) 

— Co., Inc., P. R., Indianapolis 
6, Ind. (Magnesium-Copper Sulphide) 

Radio Receptor Co., Inc., Dept. MS-22, 
84 N. Ninth, Brooklyn 11, N. Y. 
(Selenium) 

Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30, Pa. (Copper Ox- 
ide, Selenium) 

RECTIFIERS, MERCURY ARC 

Allis-Chalmers Mfg. Co., 987A 8S. 70, 


Milwaukee 1, Wis. 
General Electric Co., Section E668-67, 
Apparatus Dept., Schenectady 5, N. Y. 
Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30, Pa. 












REGULATORS, MOTO 
Controllers, Motor. . SPEED, See 


REGULATORS, TEM 
Thermostats. PERATURE, Se 
REGULATORS, VOLTAGE. 


‘Transformers, Variable-Voitage™ Alig 
Acme Electric Corp., 351 
N. ¥ * Water, ub, 


Allis-Chalmers Mfg. Co, 
Milwaukee 1, Wis.” °4 & 
Burlington Instrument Co,, Dept. D-149, 


Burlington, lowa, 
General Electric Section £669-67 


Co., 


Apparatus Dept., Schenectady § 
Gramer Co., 2734 N, Pui aT. 
cago 39, Ill, aakl Ka,, Chi. 


Hevi Duty Elec. Co., Mib 
R-B-M Division, Essex Wire Gn” Wie 
oo 


. inthe Aagementt, Ind. Dew. 
uperior dlectric Co., 
Bristol, Conn. - Meadow, 


Union Electric Products 
wee; Newark 2, N. Co, 24 Ral 
Jestinghouse Elec. Corp., 
868, Pittsburgh 30, Pa. P. 0. Ba 
RELAYS and CONTACTORS 
Adams & Westlake Co., 110g Michi 
gan Ave., Kikhart, dnd, dees 
Advance Electric & Relay Co, 13607) 
aes. oo Angeles 26, Calif W. 
Allen-Bradley Co., 1316 8. Second 
var 4, Wis. ' Mil. 
Allied Control Co., Inc., 2 
Ave., New York 21, N, : ms 
Allis-Chalmers Mfg. Co., 937A § W. 
Milwaukee 1, Wis. ae 
American Gas Accumulator Co, let 
Newark Ave., Elizabeth 3, N.' J, 
—— ye 561 Broadway, New You 
z N. YX. (Delay, Thermosta Meta 
ulb Type) ™ 
Arrow-Hart & Hegeman Electric Co,, 19 
Hawthorn, Hartiord 6, Conn, 


Automatic Klectric Mfg. Co., 60 State 
Miankato, Minn. : 
Automatic siectric Co., 1033 W, Vy 


Buren, Chicago 7, Lil, 
Automatic Switch Co., 393 Lakeside Ay, 


Urange, N. J. 
o., Rockford, Li, 


Barber-Colman 
Clare & Co., C. B., 4719 W. Sunnysig 


Ave., Chicago 30, ill, (Mercury 
Micro- adjustment) s 
Cramer Co., inc., R. W., Centerbrook, 
Conn. 
Davis & Co., Dean W., 1006 First, Kem. 
land, Ind, 
Durakvol, inc., 1010 N. Main, Elihart, 
ing, (Mercury) 


Edison, ‘thomas A., Inc., Instrument Diy, 
297 Lakeside Ave., W. Urange, N, J, 

Eiectric Auto-Lite Co., Toledu 1, Ohio 

Klectro-Therm, inc., 8024 Georgia Ave, 
Silver Spring, Md. 

Federal ‘Leiepnone and Radio Corp., lw 
Kingsland Kd., Clifton, N. J, 


General Controls Co., vl Alien Ave, 
Giendale 1, Calif. 
General LKlectric Co,., Section E668-6, 


Apparatus Dept., Schenectauy 5, N, ¥, 

Guardian Electric, 1627-M, W. Walnut 
Chicago 12, Lil. 

Haydon Co., A. W., North Elm, Water 
bury 32, Conn. 

Kurman Electric Co., Inc., 35-18 37th 
Long Isiand City 1, N. Y,. 

Leach Kelay Co., 5915 Avalon Blvd, 
Los Angeles 3, Calif, 

Mercoid Corp., 4227 W. Belmont Ave, 
Chicago 41, Ill. 

Phillips Control Corp., 84 W. Jefferson, 
Joliet, Lil. 

Potter & Brumfield, 549 W. Washington 
Bivd., Chicago 6, All, 

R-8-M Division, Kssex Wire Corp., Dept 
L-11, Legansport, Ind, 

Sigma Instruments, inc., 60 Ceylon, Bor 
ton 21, Mass. 

Signal Engineering & Mfg. Co,, 154 W. 
14th St., New York 1l, N. ¥. 

Square 5, 4041 N. Kichards, Mil- 
waukee 2, Wis. 

amt ay ine. 10 7 13th, Phila 
deiphia 7, Pa. (Mercury 

Ward Leonard Electric Co., 34 South 8, 
Mount Vernon, N. Y, 

Westinghouse Kiectric Corp., P. 0. Ba 
868, Pittsburgh 30, Pa, (Time ag | 

Weston Electrical instrument Corp, 
Frelinghuysen Ave., Newark 5, N. 4 

Zenith Kiectric Co., 152 W. Walton, 
cago, Il, 


REMOTE CONTROLS. See Push But 
ton Stations; Kelays and Contacte; 


Switches. 


RESINS, INSULATING. See Varnishes, 
Compounds & Kesins. 


RESISTANCE ALLOYS 


Driver Co., Wilbur B., 160 Jiversidy 
Ave., Newark 4, N. Jd. 


Driver-Harris Co., Harrison, N. & 
Hoskins Mfg. Co., Detroit 9, 


RESISTANCE HEATING UNITS. Se 
Heating Elements & Units, 


RESISTANCE LINE CORDS 
General Electric Co., Section W11-1133, 


Construction Materials Dept., Bridge 
port 2, Conn, 
RESISTANCE WIRE. See Wire, Re 
sistance. 
RESISTORS, INSTRUMENT and 
RADIO 


Allen-Bradley Co., 1316 8. Second, Mir 
waukee 4, Wis. , 
Amperite Go., 561 Broadway, New Yat 
12, N. ¥. (Bulb Type), & 
Clarostat Mfg. Co., Ine., Dover, N. & 
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DOES YOUR PRODUCT NEED MOTION AT 
SLOW SPEED? 


IS 
NO SAFER 
THAN ITS as 
I 


. . . IT’S THE SAME WITH 


COIL BASES... 


the foundations of coil windings. 








The Gearmotor is available with output shaft speeds 
of from 1 to 100 RPM with torque of from 5 to 500 
inch ounces, depending on speed desired. 


Built to order, these AC motors can be supplied to 
your specific needs. Free from radio interference, 
they are ideal for operating displays and mechanisms 
of machines in public places. 

















Design may be of the most expert 
engineering. Wire may be the fin- 


equally dependable, the time, labor 


dissipated in trouble, short and un- 


Available in 3 sizes and can be wound for voltage catalan Gandtar aunt talline. 


desired. Write for descriptive information and data 


sheet. 
stoneseanc LOMPA') 


RACINE, WISCONSIN 


Designers and Manufacturers of 
SPECIAL INDUCTION MOTORS 


Check these protective 
characteristics of 


(We'll be glad to send you a sample. Use coupon below.) 
Spiral winding, and : 
K y heat-treatment for Lower moisture ab- 
ALi greatest strength. sorption. 


6 
: out ye S y Better insulation. \ Lighter weight. 
went Finest dielectric Fish 


y/ 
NG R\t > Better heat dissipa- Hi ce a agape 
IMPROVE YOUR \\ work tion. . 
\\ 400 5 
ove & 


S combinations. 
ELECTRICALLY NPE 
yore 


HEATED PRODUCTS 
AND EQUIPMENT WITH ye Furnished in round, square, oval, rectangular, or any shape, any 
THERMALINK ELEMENTS ID, OD, and length. Examine Precision and see the difference! 


Made exactly to your specifications. 







PRECISION PAPER TUBE CO. 


2035 W. Charleston St., Chicago 47, III. 
? Plant No. 2, 79 Chapel St., 
Hartford, Conn. 















est. In everything else the coils 
may be perfectly adapted to their 
applications. If the base is not 


and expense of coil construction is 

















} Fin oat, alle ant mail 4 te ee ee ee eae ee ane een ee 
pon , for free sample 
| of size and shape you de- PRECISION PAPER TUBE C0. 
| sire, and Mandrel List o 
| over 1000 sizes. 2035 W. Charleston St., Chicago 47, II. 
| 
FLANGE | Send at once, New Mandel list and sample in +o shee) aba es .. Shape. 
rane yee UNIT i | 
M at 
| RL csdicternn «ah Giese Conia? Wh RER eS NR aaa PRR c sc Sena 
SPECIALISTS IN CORROSION - RESISTANT IMMERSION HEATERS | 
Write Dept. E for Literature | BOGE 25s iinids iv ccd a coe einns bacee eRe ee es 
| 
ELECTRO-THERM INC. | Me Seah h ies BE fi Fi SS So uo cca SERS 
8024 GEORGIA AVE., SILVER SPRING, MD. | i 











] INDUSTRIAL FLASHLIGHT 
CASE: Must be tough, good-grip, 
non-corrosive, oil-resistant surface. 
Should be electrically insulated. 


Plated, painted, imitation leather 
surfaces had been tried, but they 
h at corroded, chipped, or peeled. 


What material would you use? 


materials 


would 


you 2 Tapered gasket ring, exposed to 


acids, alkalies and essential oils, 
must impart no taste or odor to 
solutions. Must be free from “cold 


h flow” for tight seal through a tem- 
C o0se perature range from 0° to 100° F. 
What material would you pick? 


for these 


parts? 


Answers: No. 1—Ace hard rubber, molded around brass tube, 
gives insulated, practically indestructible flashlight. No. 2— 
Ace Parian (polyethylene) is ideal for this gasket ring. 

Yes, sometimes it’s hard rubber, and sometimes it’s one 
of the other plastics that’s best. Ace, with many hard rub- 
ber and plastics compounds to choose from, is fully equipped 
to supply whatever you need. If you want this kind of impar- 
tial advice from your molder, select American Hard Rubber 
Company. Send for free 60-page Ace Handbook—a gold 
mine of helpful data. 


Vora BPO) amet le bf 





11 MERCER STREET © NEW YORK 13, WN. 








Hardwick, Hindle, Inc., Newark 5, N. J 

Instrument Resistors Co., 1036 Commerce 
Ave., Union, N. J. 

International Resistance Co., 409 N 
Broad, Philadelphia 8, Pa. 

Mallory & Co., Inc., P. R., Indianapo- 
lis 6, Ind. 

Ohmite Mfg. Co., 4806 Flournoy, Chi 
cago 44, Ill. 

Resistors, Inc., 5234 W. 26th St., Chi 
eago 50, Ill. 

Sprague Electric Co., North Adams, Mass. 

Square D Co., 4041 N. Richards, Mil- 
waukee 12, Wis. 

Stackpole Carbon Co., St. Marys, Pa. 

Ward Leonard Electric Co., 34 South, 
Mount Vernon, N. Y. 

Weston Electrical Instrument Corp., 582 
Frelinghuysen Ave., Newark 5, N. J. 


RESISTORS, POWER CIRCUIT 


Allen-Bradley Co., 1316 8, Second, Mil- 
waukee 4, Wis. 

Euclid Electric & Mfg. Co., 54 Edwards 
St., Madison, Ohio. 

General Electric Co., Section E668-67, 
Apparatus Dept., Schenectady 5, N. Y. 

Hardwick, Hindle, Inc., Newark 5, N. J. 

International Resistance Co., 409 N. 
Broad, Philadelphia 8, Pa. 

Mallory & Co., Inc., P, R., Indianapo- 
lis 6, Ind. 

Ohmite Mfg. Co., 4806 Flournoy, Chi- 
cago 44, IL 

Resistors, Inc., 5234 W. 26th St., Chi- 
cago 50, Ill. 

Rex Rheostat Co., 3 Foxhurst Rd., Bald- 
win, N. Y. 

Sprague Electric Co., North Adams, Mass. 

Ward Leonard Electric Co., 34 South, 
Mount Vernon, N. Y. 


RHEOSTATS, INSTRUMENTS and 
RADIO 

Allen-Bradley Co., 1316 S. Second, Mil 
waukee 4, Wis. 

Amperite Co., 561 Broadway, New York 
12, N. ¥. (Bulb Type) 

Clarostat Mfg. Co., Inc., Dover, N. H. 

Electrical Mfg. Co., Lake & 4th, Racine, 
Wis. 

Hardwick, Hindle, Inc., Newark 5, N. J. 

International Resistance Co., 409 N. 
Broad, Philadelphia 8, Pa. 

Mallory & Co., Inc., P. R., Indianapo- 
lis 6, Ind. : 

Obmite Mfg. Co., 4806 Flournoy, Chi- 
eago 44, Ill. 

Rex Rheostat Co., 3 Foxhurst Rd., Bald- 
win, N. Y. 

Ward Leonard Electric Co., 34 South, 
Mount Vernon, N. Y. 


RHEOSTATS, POWER CIRCUIT 


Allen-Bradley Co., 1316 8. Second, Mil- 
waukee 4, Wis. 

Electrical Manufacturing Co., Lake at 
Fourth, Racine, Wis. (Foot & Knee 
Control) 

General Electric Co., Section E668-67, 
Apparatus Dept., Schenectady 5, N. Y. 

Hardwick, Hindle, Inc., Newark 5, N. J. 

International Resistance Co., 409 N. 
Broad, Philadelphia 8, Pa. 5 

Mepco, Inc., 37 Abbett Ave., Morristown, 


National Electric Controller Co., 5309 
Ravenswood Ave., Chicago 40, Ill. — 
Ohmite Mfg. Co., 4806 Flournoy, Chi- 


cago 44, Ill. 
Rex Rheostat Co., 3 Foxhurst Rd., Bald- 
win, N. Y. F 
Ward Leonard Electric Co., 34 South, 
Mount Vernon, N. Y. i 
Westinghouse Elec. Corp., P. O. Box 858, 
Pittsburgh 30, Pa. 


RINGS, COLLECTOR 

Baker & Co., Inc., 113 Astor, Newark 5, 
N. J. (Precious Metal) 

General Plate Div., Metals & Controls 
Corp., 410 Forest, Attleboro, Mass. 
(Precious Metal) a4 oS 

Wesche Electric Co., B. A., 1626-22 Vine, 
Cincinnati 10, Ohio. 


RINGS, RETAINER and SNAP 
Associated Spring Corp., Bristol, Conn. 
Cuyahoga Spring Co., 10270 Berea Rd., 
Cleveland 2, Ohio. s 
Eaton Mfg. Co., Reliance Div., Massillon, 


Ohio. 

Peck Spring Co., The, 12 Grove Ave., 
Plainville, Conn. 

Waldes Kohinoor, Inc., 47-16 Austel Place, 
Dept. EM-111, Long Island City 1, 
a 4 


RIVET SETTING MACHINES 

Chicago Rivet & Machine Co., 9609 W. 
Jackson Blvd., Bellwood, ; 

Milford Rivet & Machine Co., Dept. EM, 
871 Bridgeport Ave., Milford, Conn. 


RIVETS. See Fasteners. 


ROLLER BEARINGS. See Bearings, Ball 
and Roller. 


RUBBER and RUBBER PRODUCTS 

American Hard Rubber Co., 11 Mercer, 
New York 13, N. Y. 

General Elec. Co., Chemical Dept., 1 
Plastics Ave., Pittsfield, Mass. 

Lord Mfg. Co., Erie, Pa. 


SAWS, COMMUTATOR. See Commuta- 
tor Saws and Slotters. 


SCREW DRIVERS, PORTABLE. See 
Tools, Portable. 


SCREW-DRIVING MACHINES 
Detroit Power Screwdriver Co 


ott Detroit 16, Mich » 2817 w 
Keller fool Co., Grand ; 
(Pnuematic. ) ‘rand Haven, Mich, 


SCREW MACHINE 

also Fibre; Plastics oO UCTS, (See 
Allmetal Screw Produc: 

Greene, New York 13 Noy Ihe., 33 
Blake & Johnson Co., Watervill : 
Linden & Co., Inec., 7 Babee” Conn, 

dence, R. I. f aber, Provi. 
Milford Rivet & M 

_ Bridgeport Ave., Mitten’ ooh 7 
National Acme Co., 176 E.’ 13) 
peand 8, Ohio. * sist, Cleve. 
"eck Spring Co., 12 G 

ville, Conn. “nove Ave, Plain. 


SCREWS. See Fasteners, 
SEALING COMPOUNDS. 


Insulating & Sealing; Wa 
pounds. 


See Cements 
xes and Com: 


SEALS and TER 
METIC. MINALS, HER. 
Stupakoff Ceramic Mfg. Co., Latrobe, Pa 


SEALS, OIL and GREASE 
Chicago Rawhide Mfg. © 9 

‘ aes Chicago 22, fil. ~ Elston 
Felt Products Mfg. © 5 

ates, Cinleago 7, in. Or» 1596 Corral 
tarlock Packing Co., Palmyra, N 

Gits Bros. Mfg. Co., 1940 § x. 
,_ Ave., Chicago 23, Il. ® 8. Kilbourn 
— 45 Willard Ave., Providence 


a, 


SELENIUM RECTIFIERS. 
fiers, Dry Metallic. sro Rew 


SHEETS, ELECTRICAL. § 
Electrical. L See Steel, 


SIGNAL DEVICES 


Signal Engineering & Mfg. C 
14, New York 11, N. ¥. ” 


SIGNAL LIGHT ASSEMBLIES. 
See Lights, Pilots and Indicator, 


SILVER and SILVER ALLOYS. fe 
also Contacts and Contact Points, 
(For Solder, see Brazing Alloys, §il- 
ver) 

Baker $ Co., Inc., 113 Astor, Newark 
vo, IN. . 

Brainin Co., C. §8S., 233 § Ni 
York 13, N. ¥. a 

Fansteel_Metallurgical Corp., North Chi- 
cago, Ill. 

General Plate Div., Metals and Contr 
Corp., 410 Forest, Attleboro, Mass, . 

Handy a Smee, 82 Fulton, New York 


Ts. Me ° 
Mallory & Co., Inc., P. R., Indiana 
lis 6, Ind. Be 


SLEEVE BEARINGS. See Bearings and 
Bushings. 


SLEEVING and TAPE, ASBESTOS 
Insulation Manufacturers Corp., 565 W. 
Washington Blvd., Chicago 6, Ill. 
Johns-Manville Corp., Box 290 New 

York 16, N. Y. 
Mitchel-Rand Insulation Co., Ine, 51 
Murray, New York 7, N. Y. 


SLEEVING, SATURATED. See Tubing 
& Sleeving, Braided Fabric. 


SLIDE RULES, CALCULATING 
Keuffel & Esser Co., Hoboken, N. J. 


SLOT INSULATION. See Fabrics, 
Insulating; Mica; Paper, Insulating; 
Tubing & Sleeving, Braided Fabric. 


SLOTTERS, MICA. See Commutator 
Saws and Slotters. 


SOCKETS and ADAPTERS, RADIO. 
See Plugs and Receptacles. 


SOCKETS and RECEPTACLES. 
INCANDESCENT LAMP 

Arrow-Hart & Hegeman Electrie Co., 
103 Hawthorn, Hartford 6, Conn, 

Dial Light Co. of America, 900 Broad- 
way, New York 3, N. . 

Drake Mfg. Co., Dept. M, 1711 W. 
Hubbard, Chicago 22, Ill. (Pilot) 
General Electric Co., Section W11-1122, 
Construction Materials Dept., Bridge- 

port 2, Conn. 
McGill Mfg. Co., Inc., Valparaiso, Ind. 
Mines Equipment Co., 4223 Clayton Avé., 
St. Louis 10, Mo. 


SOCKETS, FLUORESCENT. See Fluo 
rescent Lamp Auxiliaries. 


SOCKET SCREW KEYS and 
WRENCHES 


Allen Mfg. Co., Hartford 2, Conn. 
Standard Pressed Steel Co., Box 5%, 
Jenkintown, Pa. 


SOCKET SCREWS. See Fasteners. 


SOLDERING COMPOUNDS 
(Fluxes, Paste, Liquid, Salts, ete.) 
Burnley Battery & Mfg. Co., North East, 
> 


Pa. 
Chase Brass & Copper Co., Waterbury 
20, Conn. wil: 
du Pont de Nemours, Inc., E. I» 


mington 98, Del. ‘ 
Federated Metals Div., American Smelt 


ELECTRICAL MANUFACTURING 


=. 


NATIONAL 


MOLDED PRODUCTS, INC 
ST. MARYS, PA. 


THE 


TO COIL 
PERFECTION 








SELF LUBRICATING BEARINGS 
STRUCTURAL PARTS 
CAST BRONZE BUSHINGS 
AND BEARINGS 


MADE TO CLOSE TOLERANCES 





| Dano’s success in achieving perfect coil wind- 
Dowd e | ings comes from years of experience in the 
Kock. | field. Not only does Dano manufacture the 


right coil needed to do the right job, but also 













BOBBINS demands rigid inspection and attentive test- 
eae den (| ing in all vital stages of processing to insure 
aie ae sd Sou aieia vor"toneee perfect performance. Dano has the precision 


gauge in winding area — 
weight saving—space sav- 
ing—any size or shape. 








“know-how” to make coils that will meet 
YOUR most exact specifications. That’s coil 


yh ‘S perfection . . . That’s the Dano Story. 
ze) wea 
RY gtss 





Also Mfr’s. of Precision 


Di-formed Paper Tubes e Form Wound e Bakelite Bobbin 
ne + Paper Section + Cotton Interweave 
Plant No. 2 79 Chapel St., Hartford, Conn. us e Acetate Bobbin e Coils for High 

Temperature 
FOLDING DOUBLE CUPPED WASHER LUGS Agptecttns 
A SIZE and TYPE for every need! 
ALSO 


TRANSFORMERS MADE TO ORDER 


THE DANO ELECTRIC CO. 


' occ & HUDEPOHL 


1 WALSH BUILDING CINCINNATI 2, OHIO 


93 MAIN ST., WINSTED, CONN. 
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why you get long, 


4 


reliable service from the 


EDISON 301 
aE aa 


For circuit delays— motor starting 
overload protection — pulse inte- 
gration —holdovers — cathode pro- 
tection—and other specific contro! 
functions. 


Whenever your circuit requires a time delay element, or 
you want a reliable relay where a short operating inter- 
val can be tolerated, you can confidently specify an 
Edison 501 Thermal Relay for long-time, trouble-free 
service. 


Here are 7 good reasons why: 


4. AMBIENT COMPENSATED — 
Automatically compensated 


1. VIBRATION AND SHOCK RE- 
SISTANT — Guaranteed to 
withstand continuous vibra- for +70 C. ambient range by 
tion of 1/16” over-all ampli- extra unheated bimetal. 

tude at 55 cps, and impact 5. EXPLOSION-PROOF — Her- 
shock of 50 g. metically sealed. You can 


, specify it for safe use in cor- 
~ eee emetin rosive or hazardous fumes 
es. Sat : and dusts. Tamper-proof, too. 
arc-suppressing atmosphere. 


. 6. NON-CRITICAL MOUNTING — 
Withstands substantial cur- Characteristics not affected 
rents and voltages without 


ao by mounting angle—operates 
are-petting, satisfactorily in any position. 
3. CHATTER-PROOF — Pre- 


Standard intermediate octal 
loaded spring provides 50- _ base. 

gram pressure almostinstan- 7. FUNGUS-RESISTANT— Avail- 
taneously, for sure, positive able with fungus and salt- 
operation. 


spray resistant micanol base. 


GENERAL SPECIFICATIONS—STANDARD TYPES 


ing Time—5 to 300 sec., 


Operati Heater — 5 watts, 117 v., 
in 14 standard intervals, 


26.5 v., 6.3 v., dc, or ac to 
cps. 


Size—1.275” max. dia., 
3.250” max. seated height 
(standard T-9 envelope.) 


Weight—1%; to 24 ounces. 


pre-set at factory. 2400 
Contacts—Silver, SPST, 


normally open. 


Contact Rating—Types 5 sec. 
to 75 sec., 3 amp. 150 vde or 
250 vac; Types 90 to 300 sec., 
3 amp. 450 v. ac/dc. 


Other than standard types can be made up on special order to meet 
requirements for other heater voltages, higher currents, etc. 





LITERATURE AVAILABLE 
Free illustrated Bulletin 3007A gives full details. Write 
today for a copy. 


297 Lakeside Ave., West Orange, N. J. 


INSTRUMENT DIVISION 


THOMAS A. EDISON, 


INCORPORATED 


















ing & Refining Co., 120 Broadway, New 
York 5, N. ¥ 


General Electric Co., Chemical Dept. 
(8-10), 1 Plastics Ave., Pittsfield, 
Mass. 

ey, © seem, 82 Fulton, New York 

Kester Solder Co., 4209 Wrightwood 
Ave., Chicago 39, Ill. 

McGill Mfg. Co., Inc., Elec. Div., 250 
N. Campbell, Valparaiso, Ind. 

Ohio Carbon Co., 12508 Berea Rd., 
Cleveland 11, Ohio. 

Westinghouse Elec. Corp., P. O. Box 
868, Pittsburgh 30, Pa. 

SOLDERING IRONS 

General Electric Co., Section 


E668-67, 

Apparatus Dept., Schenectady 5, N. Y. 

Hexacon Electric Co., 177 W. Clay Ave., 
Roselle Park, N. J. 

Ideal Industries, Inc., 1008 Park Ave., 
Sycamore, Ill. 

Stanley Tools, New Britain, Conn. 

Weller Mfg. Co., 830 Packer, Easton, Pa. 

Vulcan Electric Co., Danvers 2, Mass. 


SOLDERLESS CONNECTORS. See Con- 
nectors, Wire & Cable. 

SOLDER, SELF-FLUXING 
ae Silver Solders, See Brazing Al- 
ys 


Kester Solder Co., 4208 Wrightwood Ave., 
Chicago 39, Ill. 


SOLENOIDS 

Automatic Electric Corp., 1033 W. Vian 
Buren, Chicago 7, Ill. 

Cannon Electric Development Co., Dept. 


— 3209 Humboldt, Los Angeles 31, 
al. 
Davis & Co., Dean W., 1006 First, Kent- 
land, Ind. 
Electric Auto-Lite Co., Toledo 1, Ohio. 
General Electric Co., Section E668-67, 
Apparatus Dept., Schenectady 5, N. Y. 
Guardian Electric, 1627-M W. Walnut St., 
Chicago 12, Ill. 
111 Webster, 


Leland, G. H., Inc., 

ton 2, O. 
a a Inc., 37 Abbett Ave., Morristown, 
National Acme Co., 176 E. 131st, Cleve- 


land 8, O. 
Phillips Control Corp., 84 W. Jefferson, 


Day- 


Joliet, Ill. 

R-B-M Div., Essex Wire, Dept. L-11, 
Logansport, Ind. 

Soreng Mfg. Corp., Dept. M99, 9555 
Eden Ave., Schiller Park, IIl. 

Struthers-Dunn, Inc., 150 N. 13th, Phila- 
delphia 7, Pa. 

West Coast Electrical Mfg. Co., 10006 S. 
Main, Los Angeles 5, Calif. 

Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30, Pa. 


SPEED INDICATORS. See Tachometers 


SPEED REDUCERS 
For Motorized Units, See Motors. 


Allis-Chalmers Mfg. Co., 937A 8S. 70, 
Milwaukee 1, Wis. 

Ohio Gear Co., 1358 E. 179, Cleveland 
10, Ohio 

Revco, Inc., 405 Thorpe Bldge, Minne- 
apolis 2, Minn. (Torque Converters) 


SPRINGS, COIL and FLAT 


Accurate Spring Mfg. Co., 3817 W. 
Chicago 24, Ill. 

Ace Spring Mfg. Co., Inc., 77 W. Houston, 
New York 12, N. Y. 

American Steel & Wire Co., 
13, Ohio. 

Associated Spring Corp., Bristol, Conn. 

Barnes Co., Wallace (Div. Associated 
Spring Corp.), Bristol, Conn. 

Barnes-Gibson-Raymond, Div. Associated 
Spring Corp., 6400 Miller Ave., Detroit 
11, Mich. 

Cuyahoga Spring Co., 10270 Berea Rd., 
Cleveland 2, Ohio. 

Dunbar Bros. Co., Div. Associated Spring 
Corp., Bristol, Conn. 


Lake, 


Cleveland 


Gibson Co., William D. (Div. Associated 
Spring Corp.), 1800 Clybourn Ave., 
Chicago 14, Ill. 

Gibson Electric Co., 8349 Frankstown 
Ave., Pittsburgh 21, Pa. (Beryllium 
Copper.) 

Hubbard Spring Co., M. D., 525 Central 
Ave., Pontiac 12, Mich. 

Instrument Specialties, Inc., 254 Bergen 
Blvd., Little Falls, N. J. (Beryllium 
Copper) 


Lewis Spring & Mfg. Co., 2646 W. North 
Ave., Chicago 47, Il. 

Ohio Div., Associated Spring Corp., 1712 
East First St., Dayton, Ohio. 

Peck Spring Co., 12 Grove Ave., Plain- 
ville, Conn. 


Raymond Mfg. Co., Div. Associated 
Spring Corp., Corry, Pa. 

U. S. Steel Wire Spring Co., 7800 Fin- 
ney Ave., Cleveland 5, O. 

Wickwire Spencer Steel Div., The Colo- 
rado Fuel & Iron Corp., 2 New Bond, 
Worcester 6, Mass. 

STAINLESS STEEL. See Steel, Com- 


mercial Forms and Grades. 


STAMPING METAL 


Accurate Spring Mfg. Co., 3817 W. Lake, 
Chicago 24. Ill. 

Ace Spring Mfg. Co., Inc., 77 W. Houston, 
New York 12, N. Y. 


Aluminum Goods Mfg. Co., Manitowoc, 
Wisc. 

American Brass Co., Waterbury 88, Conn. 
Barnes Co., Wallace (Div. Associated 


Spring Corp.), Bristol, Conn. 
Barnes-Gibson-Raymond, Div., Associated 

Spring Corp., 6400 Miller Ave., Detroit 
11, Mich. 



























































































Chase Brass & 
20, Conn. 
Dayton Rogers Mfg. 
Minn. 
Dunbar Bros. Co. (Div. A + 
Corp.), Bristol, Conn. *soclated Spring 
Electric Auto-Lite Co., Toledo 1 Oh! 
Gibece Co., William D. (Diy dame 
Spring Corp.), 1800 yb 
piicaee A, Clybourn Ang, 
eyman Mfg. Co., Kenilworth 1 N 
Hubbard Spring Co., M. D., §9 < 
7m. D., 525 Central 


Copper Co., Wat 


Co., Menneapolis 1 


ones Pontiac 12, Mich. 
vinden & Co., Inc., 70 Prov 
dence, R. I ae i 


Ohio Div., Associated § rin 

ppbast First St., Dayton, Oni? Mlk 
atton-MacGuyer Co., Ti we 
Providence 5, R. I 17 Virginia Ave, 


Raymond Mfg. Co. (Div. As 
- sociated Spring 


Corp.), Corry, 
230 Park 


Revere Copper & Brass, Ine, 
Ave., ogg 117, No 
ne., 2501 K 
cago 39, Ill eeler Ave., Gif 


Shakeproof, 
United-Carr Fastener Cc 
wn Mass. orp. Comat 
yrought Washer Mfg. Co. 

Milwaukee 7. Wise,” "0 8 By 
STAMPINGS, NON-METALLIC 


Baer Co., N. 8., Montgomer 
side 5, N. J. (Fibre) St, Mil 
Richardson Co., Lockland, Cincinnati 15, 0 


STARTERS, FLUORESCENT 
See Fluorescent Lamp Auxiliaries, 


STARTERS, MOTOR. Se 
Motor; Push Button Station. 
STEATITE. See Ceramics. 


STEEL—Commerecial Forms and Grades 


Alloy 
Bars iy 
Carbon (C) 
Coated (D) 
Sheets and strips (8) 
Enameling (E) 
Stainless (N) 
Cold Rolled Only (0) 
Tubing (T) 
(See also Steel, Electrical) 
American Steel & Wire Co., 
13, Ohio. ” Cleveleng 
American Nickeloid Co., Per 
(DS) (Nickeloid) (Preplated) .s 
ay Ce. were rw. Associated 
Spring Corp.), Bristol, Conn. t 
(Spring) Cm. OF 
Carnegie-Ilinois Steel Corp., 2109 Car. 


negie Bldg., Pittsburgh 30, Pa. : 
' et a “— 
jriver Co., Wilbur B., 150 Riverside A 
_ Newark 4, N. J. (Stainless Steel Wirel 
maton Mfg. Co., Reliance Div., Massil- 
on, le 
Resmee'e Sons Co., John A., Trenton 9, 


Ryerson & Son, Inc., Joseph T., Ch 
Ill. (ABCDENST) ' ican, 

Timken Roller Bearing Co., Steel & Tubs 
Div., Canton 6, O. (B-AN) (T-AC) 


STEEL, ELECTRICAL (Silicon) 
Sheets and Strips. 


Carnegie-Tllinois Steel Corp., 2109 Car- 


negie Bidg., Pittsburgh 30, Pa. “‘Uss,” 
Ryerson & Son, Inc., Joseph T., Chicago, 


STRAIN RELIEFS. See Grips and 
Clamps, Strain Relief. 

STRIPPERS, WIRE 

Ideal Industries, Inc., 1008 Park Ave., 
Sycamore, III. 

Pyramid Products Co., 2224 8. State, 


Chicago 16, Ill. 
Wire Stripper Co., 
East Cleveland, 0. 


1729 Eastham Ave., 


STRIPPING COMPOUNDS. See Clean- 
ing Compounds, Metal. 


STRIPS, BLOCKS and BOARDS, 
TERMINAL 


Aircraft-Marine Products, 
Fourth, Harrisburg, Pa. 


Inc., 1504 N. 


Baer Co., N. 8., Montgomery S8t., Hill- 
side 5, N. J. 
Burke Electric Co., Div. of Marathon 


Electric Corp., 3910 W. 12th, Erie, Pa 

Burndy Engineering Co., Inc., New York 
54, N. Y. 

Chase Brass & Copper Co., Waterbury 
20, Conn. 

Federal Telephone and Radio Corp., 100 
Kingsland Rd., Clifton, N. J. 

Howard B. Jones Div., Cinch Mfg. . 
1026 8. Homan Ave., Chicago 24, 

Soreng Mfg. Corp., Dept. M919, 
Eden Ave., Schiller Park, Ill. 


SWITCHES, AUTOMATIC and MANUAL 


Float (Liquid Level) (A) 
Limit (Snap-Action) (B) 
Magnetic (C) 
Mercury (D) 
Pressure (Diaphragm) (E) 
Thermal (F) 
Time (G) 
Transfer (H) 
Vacuum (J) 
Canopy and Fixture (K) 
Foot (L) 
Heater (Series Multiple) (M) 


Jack, Key and Lever (N) 
Panel (0) 
Push Button Snap 
(Toggle Slide, Rotary) 
Remote Control (BR) 
Selector (Rotary Tap) (8) 
Through-Cord Snap 
Centrifugal (x) 


ELECTRICAL MANUFACTURING 















r more than 


70 years 
we have specialized 
in the mass production 
of custom-designed tech- 


nical ceramic components 


Details on request. 


D. M. STEWARD MFG. COMPANY 


Main Office & Works: Chattanooga, Tenn 
CHICAGO, D. G. Wilson, 749 Crescent Bivd., Glen Ellyn, lil. © CLEVELAND, F. W. Luiner, 
5713 Euclid Ave., e NEW ENGLAND, P. O. Box 196, Needham, Mass., e NEW YORK 10, 
R. S. Christie & Co., 175 Fifth Ave., « PHILADELPHIA 8, Associated industries, 401 North 
Brood St., e LOS ANGELES, Electrical Manufacturers Supply Co., 4116 Avalon Boulevard 











BE SURE TO GET 


YOUR 
80-PAGE 
MANUAL 

The most complete manual on electrical connectors and acces- 
sories. Color photographs, charts, data, technical, engineering 


and other valuable information. 
WRITE ON YOUR LETTERHEAD TODAY FOR COPY 


ILSCO COPPER TUBE & PRODUCTS, Inc. 


CINCINNATI 27, OHIO 


BURNLEY 


THE ORIGINAL 
A FAVORITE 


[reaps mas ) 


One ZO FOR 45 YEARS 
é coe - e 


MAKES SOLDER FLOW 
torent” Naktis QUICK AND FAST 
Manufactured by 


BURNLEY BATTERY & MFG. CO. 


NORTH EAST, PENNSYLVANIA 
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FOR LOWER 
TARE WEIGHT 


Users of Wirebound Boxes and 
Crates consistently save 33% on 
tare weights. In addition, 
Wirebounds require less storage 
Space, are easily handled, can be 
Set-up in less than a minute, 
and are ideally suited to 

modern warehousing.* 


FOR GREATER 
STRENGTH 


To assure the utmost product 
protection in handling and shipping, 
all Wirebounds are constructed to 
specifications developed by 
exhaustive laboratory and field 
testing. Wirebounds are designed to 
meet the hazards of shipment and 
storage of your particular product.* 
























FOR FRAGILE PRODUCTS 
FOR HEAVY PRODUCTS 


The adaptability of the Wirebound © 
principle is demonstrated by the variety 
of containers shown here. Heavy 4 
products, delicate products, product 

of odd or irregular shapes ship 

safely and at lower cost in Wirebounds. 
Ask us for suggestions on shipping 
your product.* 


BOMES & CRATES 
FOR LOWER 


60 Wirebound Plants 


throughout the United States TOTAL 


PETER: T TEE ae ons hoe 
ata ie 


*Send for this free book ... contains the full Wirebound story, technical 
information and demonstrates how Wirebounds are specifically designed 
for each product. Mail coupon today! 


Wirebound Box Manufacturers Assn., Room 1840 Borland Bidg., Chicago 3, Ill. 
CD Send Booklet of Product Information [[] Send a Sales Engineer 
Nae 
COMPANY adore 
citv 


ZONE STATE 


SUA PRODUCT iS 


233 
























































































(See also Circuit Breakers; Push But- TAPE, INSULATING. See p b 

ton Stations; Controllers, Motor; Re sulating; Sleeving and Tana” Ties, Jp. 

lays; Timers) Tape, Friction and Splice: Asbeaig ; 
Allen-Bradley Co., 1316 S. Second, Mil Sheeting. . 


waukee 4, Wis. (ACEFJPR) 

Allis-Chalmers Mfg. Co., 937A 8, 70, TAPE, FRICTION and SPLicE 
Milwaukee 1, Wis. (RS) General Electric Co., Chemi 
Allied Control Co., Inc., 2 East End (8-10), 1 Plastics Ave., Pittseg Dept, 


Ave., New York 21, N. Y. (CDGHR) Insulation Manufacturers Co f 
Almo Mfg. Co., 477 Washington, New Washington Blvd., Chicago 6, if W. 
ark 5, N. J. (D) Irvington Varnish & Insulator ~ 
American General Thermostat Corp., 2060 vington 11, N. J Co, bp. 

Bronx, New York 60, N. Y. Johns-Manville Corp., Box 290 n 
Arrow-Hart & Hegeman Electric Co.. Mm ma S * Gey New York 


103. Hawthorn, Hartford 6, Conn. Minnesota Mining & Mf 
(ACDHKMPRT) quier Ave., St. Paul é Mivin 000 Pas. 
Automatic Electric Mfg. Co., 60 State. Mitchell-Rand Insulation Co. - 


Mankato, Minn. (GR) Murray, New York 7, N. y UW» 81 
Automatic Electric Corp., 1033 W. Van National Electric Coil Co., Col 

Buren, Chicago 7, Ill. (HLNR) Ohio. ™ umbus 16, 
Automatic Switch Co., 393 Lakeside Okonite Co., Passaic, N. J M 

Ave., Orange, N. J. (HLNR) ; Okonite, Panther, Dragon) *” (Manson, 
Brown Instruments Div., Minneapolis- 


Honeywell Regulator Co., 4466 Wayne Ave., TAPE, MICA. S = 
Philadelphia 44, Pa. (D) oo Mica. 
Clare & Co., C. P., 4719 W. Sunnyside 
Ave., Chicago 30, Ill. (N) TAPE and §=SHEETING, SYNTHETIC 
. 7 ; . RESIN 
Cramer Co., Inc., R. W., Centerbrook, = 
Conn. (G) du Pont de Nemours & Co., Ine,, E 
Durakool, Inc., 1010 N. Main, Elkhart, Plastics Dept., 350 Fifth Ave, Ney 
Ind. (D) York 1, N. Y. “e 
Edison, Thomas A., Inc., Instrument Irvington Varnish & Insulator Co,, fp. 
Div., 297 Lakeside Ave., West Orange, ington 11, N. J. : 


N. J. (FG) National Varnished Products Corp, 7 
Euclid Electric & Mfg. Co., 54 Ed _ Randolph Ave., Woodbridge, N. 7” = 
wards, Madison, Ohio (CLRX) New Jersey Wood Finishing Co,, Electrica) 
Electro Switch Corp., 193 Broad, Wey Insulation Dept., Woodbridge, N. j. 


mouth 98, Mass. (HOS) 
Federal Telephone and Radio Corp., TAPE, MAGNETIC “RECORDING 


100 Kingsland Rd., Clifton, N. J. (NS) See Magnetic Recording Tape, 
u Fenwal, Inc., 51 Pleasant, Ashland, Mass. 
(F) TAPES, MEASURING 


General Controls. 801 Allen Ave., Glen- Keuffel & Esser Co., Hoboken, N, J 
dale 1, Cal. (G) ’ 
| General Electric Co., Section 856-70, TEMPERATURE CONTROLS 


cra ¢ n a ee 
r : | Apparatus Dept.. Schenectady 5, N. Y. See Switches; The sta 
20-YEAR record proves (ABCDEFGHIKMNOPRST) oS ee 


| Guardian Electric, 1627-M, W. Walnut TERMINAL BL Se 
|" St., Chicago 12, 1. (CFGHN) SOCKS. ioe Sle 


dependability of IDEAL i Plum, Tren- TERMINALS. See Lugs and Terminals 








Ideal Industries, Inc., 1008 Park Ave., 
‘an i TESTING INSTRUMENTS. See Instry. 
Landis or Ine. att Fifth Ave., ments. 
} New York 11, N. Y. (G 
| eland, G. H.. Inc., 111 Webster, Day- TESTING LABORATORIES 
| uci 2, cn ' P. BR. Indi 4 Electrical Testing Laboratories, Inc. 9 
| Mallory .. Inc., P. R., Indianapolis ‘ast End Ave le 5 “a 
6. Ind. (GNPS) : East End Ave., New York 21, N, Y. 
Master Electric Co., Dayton 1, 0. (C) . 
(Patent No. 1,933,555) McGill Mfg. Co.," Inc., Electrical Div., THERMAL SWITCHES. See Switches 
The Solderless Tapeless Wire Connector a Se. Tepe Ind. THERMOCOUPLES 
Springs, like twins, may look alike, but scientificall ee a te CADE’ “Honeywell ‘Regulator Cs, dee men 
h cc diff . y , . y Micro Seth PO, a ig Industrial Corp., Ave. Philadelphia 44, Pa. 

. i reeport, 5 FLS) General Electric Co., Secti [668-67 
there Js a h nacre - ont ee the differ ay trea ge 4223 aoe Ave., ‘Agpates Devt.. Sinenectaa st *, 
enc : St. Louis 10, Mo. (waterproof) Hoskins Mfg. Co., Detroit 8, Mich, — 
= Avg ns e — of the cone, = r wire, length | National Acme Co., 170 E. 13st, Cleve- Rockbestos “Products Corp., "New Tiel 

‘ lané , ) 4, Conn. 
spe “fi a yo aes oe waic oy design Ohmite ane. Co., 4806 Flournoy, Chi- Westinghouse Electric Corp., P. 0. Bor 
cifications are held in manufacture our are | cago 44. Til. (8) 868, Pittsburgh 30, Pa. 
4 Pr Seas oy Po Switch Co., P. 0. Box 206. 
combined in ““Wire-Nuts” in just the right combination | a Watertown 72. Mae. a a p., THERMOMETERS 
. . ° > -B-} vision. Usse} e CED., mee. ‘ 7 
to ve uaw Dept. L-11, Logansport, Ind Edison, Inc., Thos. A., Instrument Div., 
g! yo ire connection that is permanent, OME | aohertshaw-Fulton Controls Co., Younes- wg atest Ave., W. Orang, N. J. 
that can’t pull out or shake out. | wood, Pa. (FM) Boteis Ame-Lite Co. Suede 1, aa 
Se | Slater Electric & Mfc. Co., Woodside, Weston Electrical Instrument Corp., 582 
The superiority of the IDEAL “Wire-Nut” spring | .N. 3. (BDKUMOPST) a Frelinghuysen Ave., Newark 5, N. J. 
: ° ° Soreng Mfg. Corp.. Dept M99, 9555 Eden P ‘ 
is the result of 20 years’ experience in the design, man- Ave., Schiller Park. Tl. THERMOPLASTIC WIRE. See Wire and 
ufact d licati f wi C d | Spencer Thermostat Co.. Div. of Metals Cable, Insulated, 
ure and a ication OF wif nn é & Controls Corp., 111 Fores, Attle- 
PP © connectors. Continue horo, Mass. (EF) THERMOSTATIC BIMETALS 


superiority is assured by close manufacturing control 
and rigid inspection. 


Square D Co.. 4041 N. Richards, Mil- faker & C. » ® As y 

\yaukee 12. Wis. (ABCFRLOPR) Baer & Co., Inc., 113 Astor, Newark 5, 

Stackpole Carbon Co., St. Marys, Pa. Brainin Co., C. S., 233 Spring, New 
(P) York 13, N. Y. 







For example the IDEAL spring insert is tested for Struthers-Dunn., Tne., 150 N. 13th, Phil- Chace Co., W. "M., 1608 Beard Are, 
. . e rdein a . a. > ig’ 
wire diameter, dynamometer-tested for tensile strength. Telechron, Tne., 200 Union St., Ashland, General Plate Div., Metals and Controls 
. ee. . 6 Mass. } . e 
It is precision wound into the proper conical shape, Unamax Switch Div. of the W. L Maxson ee, eee ee 
arn... . 34, Ne or — - . 
and sample-checked for accuracy on a 40-to-1 compar- ee ait eat pins ea Thecoectes ese 
Wor eonari tlectric es oe South, American yenera nermostat Orp., < 
ator to .001” toler : Mount Vernon. N. Y. (CEGHOR) Bronx, New York 60, N. Y. 
. . o — ° ° ° ° wiaiiamone Wietete Corp., P. O. Rox Barber-Colman Be, Rockford, Ill. 
This is only one of the nine different inspections @8. Pittsburgh 30, Pa. (ABCDEFGH- Edison, Inec., Thos. A., Instrument_Dir,, 
OPRS) 297 Lakeside Ave., W. Orang, N. J. 
that assure you that you always have the best when | Zenith Electrie Co. 152 W. Walton Electro Therm, Inc., 8024 Georgia Ave., 
. Chi o 10. Ti. (AR Silver Spring, Md. 
you use IDEAL “Wire-Nuts”’. Add the fact that there ee Fenwal Ine. 31 Pleasant, Ashiend, om 
: . ° ° TACHOMET General Controls, 801 Allen Ave., Glen- 
is no easier way to make approved wire connections ee dale 1, Cal. 
Electric Auto-Lite Co., Toledo 1, Ohio General Electric Co., Section E668-67, 
and you have the reason why | General Electric Co.. Section E6A8-67, Apparatus Dept., Schenectady 5, N. Y 
e : ” | Apparatus Dept.. Schenectady 5. N. Y. Master Electric Co., Dayton 1, 0. 
“‘Wire-Nuts” are preferred over a Inc., 1008 Park Ave., Mercola Corp. et W. Belmont Ave., 
: es a : cago 41, Ill. 
all others for cutting wiring SCREWS ON Reliance Electric & Fngineering Co., Robertshaw-Fulton Controls Co., Young- 





1054 Tvanhoe Rood, Cleveland 19, O. w a. 

| Veeder-Reot. Inc.. Wartford 2, Conn. || Spencer Thermostat Div., Metals & Con- 

| Weston Electrical Instrument Corp _ DR? trols Corp., 111 Forest, Attleboro, Mass, 
Frelinghuysen Ave.. Newark 5, N. J. Westinghouse Electric Corp., 180 Mercer 


St., 4 » ee 
TAGS. TERMINAL Meadville, Pa 
National Band & Tag Co., Dept. 9-28. TIMERS, MOTOR 


aie acelin in tne? like a nut on a bolt 


Listed by Underwriters’ Laboratories, 
Inc., and approved by other leading 
electrical authorities. 


. Z z A Newport. Ky. e ‘ s il- 
Fer all Circuit and Fixture Wiring using wire N d Notional Varnished Products Corp.. 207 eee: 1316 S. Second, M 
combinations from 2 No. 10 up to 3 No. 18, >, Senaet, wpe oe aa Auenstio Meare Mie. Ch. Tie 
Mankate, Minn. 
solid and /or stranded. or tools TAPE. ADHESIVE and COIL Cramer Co., Inc., R. W., Centerbrook, 
FASTENING Conn 
| Armstrong Cork Co., 9511 Arch, Lan- General Electric Co., Section mee 
. caster, Pa. Apparatus Dept., Schenectady 5, N. %. 
Distributed Through America’s Leading Wholesalers Insulation Manufacturers Corp., 565 W. Hansen Mfg. Co., Inc., Princeton 3, Ind. 
Washington Blvd.. Chicago 6, TI. Haydon Co., A. W., North Elm, Water 
Minnesota Mining & Mfg. Co., St. Paul bury, 32, Conn. 
6. Minn. Mercoid Gorp., 4227 W. Belmont Are. 
Mitehell-Rand Insulation Co., Ine., 51 Chicago 41, Tl. 
_ ; Murray, New York 7. N. Y. Potter & Brumfield, 549 W. Washington 
os - Topflight Tape Co., York, Pa. Blvd., Chicago 11, Ill 


Sangamo Electric Co., Springfield, Tl. 


TAPE, ELECTRICALLY CONDUCTIVE Square D Co., 4041 N. Richards, Mil 
See Fabrics, Electrically Conductive. waukee 12, Wis. 


IDEAL INDUSTRIES, Inc., Sycamore, Illinois 
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cee AA A ATT, 
Complete CARBON BRUSH DATA 


for Single Phase and 
Fractional H. P. Motors 





Here, in one handy 
volume, is complete 
Brush Replacement 
Data—from ABC Oil 
Burners to Wotton 


Battery Charges. 


Brushes are listed under the maker’s name 
and under the motor manufacturer’s — fans, 
tools, pumps, floor polishers, pneumatic tools, 
etcetera. Completely indexed and profusely 
illustrated. Yours for the asking and deserv- 
ing a permanent place in your reference file. 


SEND FOR YOUR FREE COPY NOW 





BECKER BROTHERS CARBON co. 
8450 SOUTH 52nd. AVE. CICERO 50, ILL. 





P, recitsion Die eh rd Cid 


DAYTON ROGERS MFG. CO. 


_Minneapolis 7 7, Minnesota 


PROFIT FROM SPEEDCRAFT 
EXPERIENCE 


For over 21 years SPEED- 
CRAFT WIRE STRIPPERS 
have been pioneering new 
improvements and new 
techniques in Wire Strip- 
ping operations. If you 
have a wire stripping 
problem cr want to check 
up on latest wire strip- 












ping methods it will pay 
you to consult us. 
SPEEDCRAFT IS SUPERI- 
coe” EVERY COMPARI- 


“oo 


Write for complete information — sending wire samples — no obligation. 


WIRE STRIPPER CO. 1729 EASTHAM AVE. 


E. CLEVELAND, OHIO 


NOVEMBER 1949 










smoother 
power... 


1/50 TO 1 H.P. @ 1750 R.P.M. 
Compact, one-piece con- 
struction. Convenient for 
small equipment. 15° rated 
torsional deflection gives 
excellent vibration iso- 

lation. 












2 TO 15 H.P. @ 1750 R.P.M, 
Simple 3-piece construc- 
tion. May be installed with- 
out moving equipment. No 
need to dismantle entire 
assembly. Low assembly 
costs. Highly flexible yet 
strong. 15° deflection. 


20 TO 100 H.P. @ 1750 R.P.M, 


The answer to destructive 
torsional vibration from 
high power drive systems. 
Removable flexing joints 
enable replacement with- 
out moving equipment. 
3° deflection. 


The development of Lord M.H.P. Couplings completes the 
line of Lord Flexible Couplings from 1/50 to 100 h.p. and 
greatly extends the possibilities for product improvement 
and customer appeal. 

Large torsional deflection assures an even flow of power 
from motor to driven equipment. The Neoprene flexing ele- 
ment is oil resistant . . . there are no bearing surfaces to 
chafe . . . no lubrication is required. Lord M.H.P. Couplings 
are permanently quiet . .. they are unaffected by sand, 
emery, or other abrasives. 

Simple construction and a high degree of accommodation 
to angular and parallel misalignment reduce assembly costs. 
It will pay you to investigate the advantages of incorporating 
Lord M.H.P. Couplings in your product design. 

Bulletin 201 describes the complete line of Lord Flexible 
Couplings. See our bulletin in Sweet’s 1949 File for Product 
Designers or write for Bulletin 900 showing Lord Vibration 
Control Mountings and other Bonded Rubber Products. 


LORD MANUFACTURING COMPANY - ERIE, PA. 


Canadian Representative: Railway & Power Engineering Corp. Ltd. 


CHC meee Set aue 
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NAME YOUR TAPE and 


get more for your money... 





PANTHER or DRAGON 


by Qhonitt... 


© You get the best value in commercial tapes today when 

you ask for Panther or Dragon. The reason you can de- 

pend on Panther and Dragon Tapes on all points is this: 
They're made by Okonite. 70 years of experience in 
manufacturing insulated wires and cables for every type 
of service testifies that Okonite knows how to make tapes 
for splicing cables. 


The freshness you want in tape is tightly sealed in cello- 
phane in every PANTHER and DRAGON package. And 
these tapes stay fresh in use because selected materials 
are carefully formulated to provide good working quali- 
ties indefinitely. 


In addition you get... 
@ Good all-around workability. 
@ Reliability in every splice. 
e Guaranteed footage as stated on the package. 
@ Mechanical and electrical properties that surpass 
ASTM and Federal Specifications. 


Better tapes come in packages labeled Panther and 
Dragon. Sold only through recognized wholesalers. Made 
by The Okonite Company, Passaic, N. J. 





7696 


| Panther ond —/ragon 


friction and rubber tapes 










| Standard Transformer Co., 





150 N. 





13th, 





Struthers-Dunn, Inc., Phila 
delphia 7, Pa. 


Telechron, Inc., 200 Union, Ashland, Mass. 


Ward Leonard Elec. Co., 34 South, Mt. 
Vernon, N. Y. 

Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30, Pa. 

Zenith Electric Co., 152 W. Walton, 
Chicago 10, Ill. 

TIME SWITCHES. See Switches. 

TOOLS, PORTABLE 

Keller Tool Co., Grand Haven, Mich. 
(Pneumatic) 

Loyd Scruggs Co., 1022 N. Sixth, St. 
Louis 1, Mo. 


Stanley Tools, “New Britain, Conn. 


TRACING CLOTH, FILM and PAPER 


Arkwright Finishing Co., Providence, R. I. 
Eastman Kodak Co., Industrial Photo- 
graphic Div., Rochester 4, N. Y 


| Keuffel & Esser Co., Hoboken, N. J. 


Post Co., Frederick, N. Avondale 


Ave., Chicago 18, Tl 
TRANSFER SWITCHES. See Switches. 


3650 


TRANSFORMERS FLUORESCENT 
BALLAST. See Fluorescent Lamp Aux- 
iliaries. 


TRANSFORMERS, INSTRUMENT 
CURRENT 

Acme Electric Corp., 3511 Water, Cuba, 
Mm. Ee 

Allis-Chalmers Mfg. Co., 937A 8. 70, 
Milwaukee 1, Wis. 

Dano Electric Co., 93 Main, Winsted, 


Conn. 
Federal Telephone and Radio Corp., 100 
Kingsland Rd., Clifton, N. J 


Ferranti Electric. Inc.,| 30 Rockefeller 
Plaza. New York 20 N. V 
General Electric Co., Section E668-67, 


Apparatus Dept.. Schenectady 5, N. Y 

Warren, O. 

Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30, Pa. 

Weston Electrical Instrument Corp., 582 
Frelinghuysen Ave., Newark 5, N. J. 


TRANSFORMERS, POWER CIRCUIT 
Acme Electric Corp., 3511 Water, Cuba, 
> 4 
Allis-Chalmers Mfg. Co., 937A 8S. 70. 
Milwaukee 1, Wis. 
93 Main, Winsted, 


Dano Electric Co., 
Conn. 

Davis & Co., Dean W., 1006 First, Kent- 

land, Ind. 


Ferranti Electric, Inc.. 30 Rockefeller 
Plaza, New York 20, N. Y. 

General Controls Co., 801 Allen Ave., 
Glendale 1. Calif. 

General Electric Co.. Section E648-67. 
Apparatus Dept., Schenectady 5. N. Y. 

Gramer Co., 2734 N. Pulaski Road, Chi- 


cago 39, Til. 

Hevi Duty Elec. Co., Milwaukee 1, Wis. 

Kenyon Transformer Co., Inc., 840 Barry, 
New York 59, N. Y. 

Nothelfer Winding Laboratories, 11 Albe- 
marle Ave., Trenton 3, N. J. 

Union Electric Products (Co., 24 
Edison Place, Newark 2, N. J 


Inc., 


| Wagner Electric Corp.. 6454 Plymouth 
Ave.. St. Touis 14. Mo. 

West Coast Electrical Mfg. Co., 10006 8. 

| Main, Los Angeles 5, Calif. 

Westinghonse Electric Corp., P. O. Box 


868, Pittsburgh 30, Pa. 


| TRANSFORMERS, RADIO CIRCUIT 


Acme Electric Corp., 3511 Water, Cuba, 
w.. %, 
Dano Electric Co., 93 Main, 


Conn. 
Davis & Co., Dean W., 1006 First, Kent- 
land. Ind. 


Winsted, 


Federal Telephone and Radio Corp., 100 
Kingsland Rd., Clifton, N. J. 
Ferranti Electric. 39 Rockefeller Plaza, 


New York 20. N. Y. 

Gramer (o.. 2734 N. Pulaski Road, Chi- 
eago 39, TI. 

Hevi Dutv Fler. Co., Milwaukee 1, Wis. 

Nothelfer Winding Laboratories, 11 Albe- 
marle Are., Trenton 3, N. J. 

Peerless Flectrical Prod. TDiv.. Alter-Lan- 


sing Corp.. 1161 N. Vine St., Holly- 
wood 38, Cal. 

TRANSFORMERS, VARIABLE 
VOLTAGE 


Aeme Electric Corp.. 3510 Water, Cuba, 
N. ¥ 


Hevi Duty Elec. Co.. Milwaukee 1, Wis. 


Sunerior Electric Co., 9109 Meadow, 
Bristol, Conn. 

TUBES, CATHODE RAY 

General Dept., 


Electric Co.. 
Schenectady 5, N. Y¥ 


TUBES, ELECTRON (industrial) 
eee Inc., 127 Sussex Ave., Newark 


Electronics 


Federal Telephone and Radio Corp., Dept. 
aos. 100 Kingsland Rd., Clifton, 
Generali Electric Co.. 


Dept., 
Schenectady 5. N. Y. 
Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30, Pa. 


TUBES, METALLIZED’ GLASS. 
Glass, Technical. 


TUBES, PHOTOELECTRIC. See Photo- 
electric Cells & Tubes. 


TUBING, ALUMINUM. 
See Aluminum. 


Electronics 


See 


TUBING, BRASS, BRONZE and 


PER. See Brass, Bronze and Cop. 


Copper 
TUBING, FIBRE. Sce Fibre, 


TUBING, LAMINATED METAL 
See Laminated Metals, 5 


TUBING, MICA. See Mica. 
TUBING, NICKEL and 
44h NICKEL aq, 


American Brass Co., Waterbur 
General Plate Div., Metals and om 
: OD, “ Forest, Attleboro, Mem 
nternational Nickel Co., Ine. 

New York 5, N. Y. neve OT Wall 
Revere Copper & Bass, Ine., % 

New York 17, N. Y. ‘+ 290 Pati, 


TUBING, PAPER 

Paramount Paper Tube Corp., 619 1, 
ette, Ft. Wayne 2, Ind. D-» G12 Lata 

Precision Paper Tube Co.. 2035 y 


Charleston, Chicago 47, III, 


TUBING, SILVER. See Sily 
Alloys. <a 


TUBING, STEEL. See Steel, mercial 
Grades and Forms. Com 
TUBING and SLEEVING, B 
da mm, or Glase-frge 
eated wi acquer, varnish 
thetic resin. * 
Bentley, Harris Mfg. Cc., Dept, M- 
Conshohocken, Pa. a 
Brand & Co., William, 276 Fourth Aye 
New York 10, N. Y. = 
General Electric Co., Chemical Dept, 


(8-10), 1 Plastics Ave., Pittsfield, Mass 
Insulation Manufacturers Corp., 565 W. 
Washington Blvd., Chicago 6, In ‘ 
Irvington Varnish & Insulator Co., Irving. 
ton, N. J. 
MitcheN-Rand Insulation Co., Ine, §) 
Murray, New York 7, N. Y. 
National Electric Coil Co., Columbus 16 
Ohio. 
National Varnished Products Corp., 207 


Randolph Ave., Woodbridge, N. J, 
Owens Corning Fiberglas Corp., Textile 
Products Div... 16 E. 56th St., New 


York 22, N. Y. 
Varflex Corp., 309 Jay, Rome, N. Y. 
Westinghouse Electric Corp., P. 0. Bor 
868, Pittsburgh 30, Pa. 


TUBING and SLEEVING, Extruded 
Plastic. 


Brand & Co., William, 276 Fourth Ave., 
New York 10, N. Y. 
General Electric Co., Chemical 


(8-10), 1 Plastics Ave., Pittsfield, ey 
Insulation Manufacturers Corp., 565 W. 
Washington Blvd., Chicago 6, TIL. 
Irvington Varnish & Insulator Co., Irv- 

ington 11, N. J. 
Mitchell-Rand Insulation Co., 51 Murray 
New York 7, N. Y. 

National Varnished Products Corp., 207 
Randolph Ave., Woodbridge, N. J. 
National Vuleanized Fibre Co., Wilming- 

ton 99, Del. 
New Jersey Wood Finishing Co., Elee- 
trical Insulation Dept., Woodbridge. 


m. 2. 

Phalo Plastics Corp., 25 Foster, Worces- 
ter 8, Mass. 

Varfiex Corp., 309 Jay, Rome, N. Y. 


TUNGSTEN 
(See also Contacts) 


Fansteel Metallurgical Corp., North Chi- 
cago, Tl. 

Mallory & Co., Inc., P. R., Indianapolis 
6, Ind. 


UNDERCUTTERS, MICA. See Mica Un- 
dercutters. 


VACUUM TUBES. See Tubes, 
Ray; Tubes, Electron. 


Cathode 


VALVES, MOTORIZED or SOLENOID 
OPERATED 

Automatic Switch Co., 393 Lakeside Ave., 
Orange, N. J. 

Rarber-Colman Co., Rockford, Tl. 


Brown Instruments Div., Minneapolis 
Honeywell Regulator Co., 4466 Wayne 
Ave., Philadelphia 44, Pa. 

Clark Cooper Co., Inc., 425 Market, 


Palmyra, N. J. 

General Controls, 801 Allen Ave., Glen- 
dale 1, Cal. 

General Electric Co., Section 2668-67, 
Apparatus Dept., Schenectady 5, N. Y. 

Magnatrol Valve Corp., 67 Fifth Ave. 
Hawthorne, N. J. 

Mercoid Corp., 4227 W. Belmont Ave. 
Chicago 41, Til. 

Skinner Klectric Valve Division, Skinner 


Chuck Co., 130 Belden Ave., Ni 
Conn, 
Westinghouse Electric Corp., P. 0. Bor 


868, Pittsburgh 30, Pa. 


VARNISHED FABRICS. See 
Insulating. 


VARNISHES, COMPOUNDS AND 
RESINS, INSULATING 
Acme Wire Co., 1255 Dixwell Ave., New 


Haven, Conn. 
Bakelite Corp.. Unit of Union Cora 


& Carbon Corp., Dept. A-20, 30 
42nd, New York 17, N. Y. 

Borthig Co., Inc., George C., P. 0. Bor 
115, East Rutherford, N. J. 

Brand & Co., William, 276 Fourth Ave. 
New York 10, N. Y. 


Fabrics, 
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/ 
THE PROGUCT MARKET i 
WITH A BASIC 
COMMON DENOMINATOR 































T WOULD be hard to imagine a market more 
diverse in character than that represented by 
the thousands of machines, appliances and equip- 
ment made by ELECTRICAL MANUFACTURING 
readers. 

These products range from adding machines to 
x-ray spectrometers, from percolators to pasteur- 
‘vers and power presses. 

Unlike though these products may be, they all 
have something in common. All depend on electrical 
energy for their operation or function. Power, control, 
heat, light, electronics, etc., are basic factors in their 
performance. 

It follows that the men who engineer such products are 
vitally concerned with the electrical characteristic and as- 
sociated mechanical systems that must be integrated into 
their designs. 

ELECTRICAL MANUFACTURING focuses editorially on these 
special design engineering problems...hence gets closest to 
the interests of the makers of all electrically operated products. 

You capitalize this strong reader appeal when you use the 
pages of ELECTRICAL MANUFACTURING to advertise your mate- 
rials, metals, electrical or mechanical parts, equipment or prod- 
uct finishes. 





99% Personalized Readership 
among the Engineers, Designers 
and Executives responsible 
for the development of all 
electrically operated machines, 
appliances and equipment. 








THE GAGE PUBLISHING COMPANY 


1250 AVENUE OF THE AMERICAS, NEW YORK 20, N. Y 


NOVEMBER 1949 



































































































Te ME eee 
aud wripping wired 
aie problem: 4 


FULLY AUTOMATIC ARTOS WIRE 
STRIPPER MACHINES DO THE JOB, 
CUT COSTS, 


SPEED PRODUCTION 


TYPE CS-6 


For fully automatic measuring, cutting, and strip- 
ping of insulated wires, cords, and cables check this 
ARTOS AUTOMATIC. Already proven invaluable in 
the automotive, radio, telephone, and electric appli- 
ance fields, this new ‘machine combines Four Opera- 
tions in One! 





The various machines in the complete ARTOS line 
cut wires up to 30’ in length, and strip one or both 
ends up to 2”. They are quickly adjustable for any 
cutting length within their respective ranges. 


Write on your letterhead for Bulletin No. 35-C. 
ARTOS 
EXCINEERING CC 


y 


















| 
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Celanese Corp. of America, 18@ Madison 
Ave., New York 16, N. Y. 
Dow Corning Corp., Midland, Mich. 
du Pont de Nemours & Co., Inc., 
Finishes Dept., Wilmington 98, 
Durez Plastics & Chemicals, Inc., 
Walck Road, North Tonawanda, N. Y. 
General Electric Co., Chemical Dept. 
(8-9), 1 Plastics Ave., Pittsfield, Mass. 
Insulation Manufacturers Corp., 565 W 
Washington Blvd., Chicago 6, Ill. 
Irvington Varnish and Insulator Co., 
ington 11, N. J. 


E. L., 
Del. 
1311 


Irv- 


Mica Insulator Co., Schenectady 1, N. Y 

Mitchell-Rand Insulation Co., Inc., 51 
Murray, New York 7, N. Y. 

Monsanto Chemical Co., Plastics Div.. 
Springfield 2, Mass. 

National Electric Coil Co., Columbus 16 
hio. 

Westinghouse Elec. Corp., Dept. 26, P. O 
Box 868, Pittsburgh 30, Pa. 

Zophar Mills, Inc., 117 Twenty Sixth 


Brooklyn 32, N. Y. 


WAXES AND COMPOUNDS 


Bakelite Corp., Unit of Union Carbide & 
Carbon Corp., Dept. A-20, 30 E. 42nd, 
New York 17, N. Y. 

Biwax Corp., 3445 Howard, Skokie, Ill. 

Dow Corning Corp., Midland, Mich. 

General Electric Co., Chemical Dept., 
(8-10), 1 Plastics Ave., Pittsfield, Mass. 

Mica Insulator Co., Schenectady 1, N. Y. 

Mitchell-Rand Insulation Co., Inc., 51 
Murray, New York 7, N. Y. 

National Electric Coil Co., Columbus 16, 


Ohio. 
Zophar Mills, 117 Sixth, 
Brooklyn 32, 


WEDGES AND PEGS, ARMATURE 


Inc., Twenty 


Pees 


N. 8S. Baer Co., Montgomery St., Hill- 
side 5, N. J. 

General Electric Co., Chemical Dept. 
(8-10), 1 Plastics Ave., Pittsfield, Mass. 


Insulation Manufacturers Corp., 565 W. 
Washington Blvd., Chicago 6, Ill. 

Mica Insulator Co., Schenectady 1, N. Y. 

Mitchell-Rand Insulation Co., Inc., 51 
Murray, New York 7, N. Y. 

National Vulcanized Fibre Co., 
ton 99, Del. 


Wilming- 


WELDING EQUIPMENT 


Allis-Chalmers Mfg. Co., 937A 8. 70, 
Milwaukee 1, Wis. 

General Electric Co., Section E668-67, 
Ap —— Dept., Schenectady 5, N. Y. 
A ) 


Westinghouse Electric Corp., P. O. Box 
2025, Buffalo 5, N. Y. (Flexarc) 

WIRE AND CABLE, BARE 

American Brass Co., Waterbury 88, Conn. 


American Steel & Wire Co., Cleveland 


13, Ohio. 
Anaconda Wire and Cable Co., 25 
Broadway, New York 4, N. Y. 
Cornish Wire Co., Inc., 15 Park Kow, 
New York 7, N. Y. 
Flectric Auto-Lite Co., Port Huron, Mich. 
General Electric Co.. Section L5-1122, 
Construction Materials Dept., Bridge 
port 2 
Hudson Wire Co., Winsted Div., Winsted, 
Conn. 
Roebling’s Sons Co., John A., Trenton 
2, N. J. 
Rome Cable Corp., Dept. E. M., Rome, 
i A 
WIRE AND CABLE, INSULATED 
Asbestos (A) 
Rubber (B) 
Varnished Fabric (C) 
Thermoplastic (T) 
Coaxial Cable (X) 
American Steel & Wire Co., Cleveland 
13, Ohio e 
Anaconda Wire and Cable Co., 25 
Broadway, New York 4, N. Y. 
(ABCTX) 
Belden Mfg. Co., 4633 W. Van Buren, 


Chicago 44, Til. (ABTX) 
Boston Insulated Wire & Cable Co., 
chester 25, Mass. (BTX) 


Dor 








Brand & Co., William, 

New York 10, N. Y. 
Cornish Wire Co., Inec., 15 

New York 7, N. ¥. (pr) a" Bow, 
Electric Auto-Lite Co., Port 

(AB) Huron, Mich 
Essex Wire Corp., Monticello, Inq, 


276 F 
(Tr) uth Ae, 


Federal Telephone and Radio Corp., (Br) 
Passaic Ave., East Newark, N. J’ 
General Electric Co., Section L5-11 
Construction Materials Dept., Bri 22, 
port 2, Conn. (ABCX) dge- 
National’ ye Prod. Corp, 1813 

Chamber Commerce Bld 

1 Pe tA) g., Piitspae 
Okonite Co., Passaic, N. J. (ABCTxX 
Phalo Plastics Corp., 25 Foster, Werces. 


ter 8, Mass. (TX) 
g 7 °° 4 
ar as Wire Co., 2800 E. 55th, Clevelang, 
Rockbestos Products 
4, Conn. (AT) 
Roebling’s Sons Co., 
N. J 


Corp., New Haven 
John A., Trenton 2, 
Dept. EM, Rome, 
North Adams, Mass, 


Rome Cable Corp., 
N. Y. (BT) 
Sprague Electric Co., 


WIRE FORMS 


Accurate Spring Mfg. Co., 3817 w, Lake 
Chicago 24. Il. 4 
Ace Spring Mfg. Co., Inc., 77 W. 
New _ | ee oe # ; — 
Barnes 0., Wallace (Div. Ass 
Spring Corp.). Bristol, Conn. uleted 


Barnes-Gibson-Raymond, 6400 Miller Ave., 
Detroit 11, Mich. 

Blake & Johnson Co., Waterville 14, Conn, 

Cuyahoga Spring Co., 10270 Berea Road, 


Cleveland 2 

Gibson Co., William D. (Div. Associated 
Spring Corp.), 1800 Clybourn Ave, 
Chicago 11, Ill. 

Hubbard Spring Co., M. D., 525 Centra} 
Ave., Pontiac 12, Mich. 

Peck Spring Co., The, 12 Grove, Plain- 


ville, Conn. 


Raymond Mfg. Co. (Div. Associated 
Spring), Corry, Pa. 

Titchener & Co., E. H.—98 Clinton 8t,, 
Binghamton, N. Y. 


U. 8. Steel Wire Spring Co., 7800 Finney 
Ave., Cleveland 5, O. 
Wickwire Spencer Steel Div., The Colo- 


rado Fuel & Tron Corp., 2 
Worcester 6, Mass. 


New Bond, 


WIRE, MAGNET 

Acme Wire Co., 1255 Dixwell Ave., New 
Haven 14, Conn. 

Anaconda Wire and Cable (Co, % 
Broadway, New York 4, N. Y, 

Belden Mfg. Co., 4633 W. Van Buren, 


Chicago 44, Il. 
Chase Brass & Copper Co., 
20, Conn. 
Electric Auto-Lite Co., Port Huron, Mich. 
Essex Wire Corp., Monticello, Ind. 
General Electric Co., Section 668-67, 
Apparatus Dept., Schenectady 5. N. Y. 


Waterbury 


Hudson Wire Co., Winsted Div., Winsted, 
Conn. 
Reskbedtos Products Corp., New Haven 
4, Con 
Roebling’s Sons Co., John A., Trenton 2, 
N. J. 
Corp., Dept. EM, Rome, 


Rome Cable 
= me 


WIRE, MAGNETIC RECORDING 


See Magnetic Recording Wire. 


WIRE, NICKEL. See Nickel and Nickel 
Alloys. 


WIRE, RESISTANCE 


Boston Insulated Wire & Cable Co., 
Dorchester 25. Mass. 

Driver Co., Wilbur B., 150 Riverside 
Ave., Newark 4, N. J. 

Drteer- Waar . a. N. J. 

Hoskins 4445 Lawton Ave, 
Detroit r Sinich 

ZINC 

New Jersey Zine Co., 160 Front, New 
York 7, N. Y. 





of every description 
—for every purpose 


e@ Dependable Delivery 
Promises 


e Performance 
e Accuracy 





No broken promises. . 





No costly shut down for you. 


. » - You can deliver your product in time. . . . We offer 
immediate delivery—REMEMBER THIS . . . Your product 
is no better than the spring you put into it. 

WRITE, WIRE OR PHONE 


ACE SPRING MFG. COMPANY, 








Inc. 


77 WEST HOUSTON STREET, NEW YORK 12, N. .———— 
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ANY 


ways to ship... 


but only 0 N 


RAILWAY 
EXPRESS 


eaY 


Before you ship— 


Ask yourself these questions— G sod N Lin 


carrier? 


uh WON = 


Will the carrier be able to handle my 
shipment, regardless of its size or weight? 


Is it a complete service, with pick-up 
and delivery? 


Is it a dependable service, with 
national coverage? 


Will | be dealing with one responsible 


Will the charge be all-inclusive? 


You can say YES to every question when you use 
RAILWAY EXPRESS, America’s COMPLETE 

shipping service, because only RAILWAY EXPRESS 
can offer you ALL these advantages. 

For dependable, economical shipping, where and 
when you need it, specify and use RAILWAY EXPRESS 


every time! 


EXPRESS r 


NATION-WIDE 
NOVEMBER 1949 





RAIL-AIR SERVICE 
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RECORDAK WESTINGHOUSE |-T-E IBM 


Red design, clear Gold and white Silver design, Black design. 
plastic backed by design, clear ma- clear plastic clear plastic 
silver roon plastic backed by black backed by gray 


Good Nameplates... 


ATTRACTIVE... The design with three-dimensional effect— 
in any colors—is embedded in lustrous clear plastic. “Crystal 
Seal” process nameplates are solid shapes of transparent acrylic 
plastic (Lucite or Plexiglas) with recessed molding in the re- 
verse side. Colors sprayed on the reverse side, using a masking 
process, bring out the design. Additional color on the back 
accentuates the contrast and reflects light—or, if there is to be a 
backlight, the rest of the plate may be left clear. 


INEXPENSIVE .. . Special equipment set up at Auburn, East- 
ern licensee for the “Crystal Seal” process, permits economical 
production. Because the colors are inside—bound to the basic 
plastic form—there is no deterioration from fumes, dirt, or 
wear. “‘Crystal Seal” pieces last practically forever. The process 
is ideal for nameplates, plaques, dials, trim, containers, knobs, 
insignia, point of sale displays, and a host of other applications 
where you want permanent good looks at low cost. 

Through 73 years of experience Auburn has developed “know- 
how” that’s at your service in the solution of problems involving 
plastics and their molding by any method. Write Auburn Button 
Works, 460 McMaster St., Auburn, N. Y. 


COMPRESSION, TRANSFER, AND INJECTION 
MOLDING, AUTOMATIC ROTARY MOLDING FOR 
MASS PRODUCTION, EXTRUDED ELASTOMERICS, 
REINFORCED PLASTICS (Fiberglas), MOLD ENGI- 
NEERING AND COMPLETE MOLD SHOP 


UCC 






239 





LOOK TO 


FoRMVAR MAGNET WIRE, insulated with vinyl acetal 
resin varnish, is abrasion resistant. Under heavy wind- 
ing tension it elongates to the breaking point of the 
copper wire without cracking or rupture of insulation. 
The Formvar film will not become brittle after pro- 
longed exposure to high operating temperatures’. Space 
factor is identical with plain enamel. 

Formvar resists moisture and treating solvents such 
as petroleum naphtha and coal tar derivatives. In di- 
electric strength, it withstands 1000 volts per mil. 
(.001”) of insulation. For complete detailed informa- 
tion on magnet wire and coils, write Anaconda Wire 
and Cable Company, 25 Broadway, New York 4, N. Y. 
or 20 N. Wacker Drive, Chicago 6, Illinois. caon 





FOR ENGINEERED MAGNET WIRE AND COILS 










*Based on AIEE temperature rating this is 
a class A material capable of withstanding 
a“Hottest-spot” temperature of 105° C which 
is a rise of 65°C over an ambient of 40°C. 
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standard types are rivets, screws, discs, rods, rings ¢ 
special shapes and stampings. We make laminated 
inlay strips of any width and thickness. 


: LIGHT / ASSEMBLIES We undertake sub-contrac’ 
ore for light assemblies and sub-assemblies, for 


_ trical, electronic, radio, refrigeration, heating and ° 
‘industries ‘and to make small instruments and i 


ment parts to your specifications. 


BAKER & CO., INC. 
‘113 Astor St., Newark 5, N. J. 
__SAN FRANCISCO 
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fey ule applications in Paria field of manufacture, ae tTe 
variable speed operation assures exactly the right speed for every 


operation . . . for every operator . . . the right speeds for each - aaa ca oe 
> change in the consistency or shape of the material being processed. 

re variable speed operation pays off in higher rates of production, ; e% P “ a 

Pe Teme Sm Colbert LOM eA tale rela YS Cad p 

of your equipment and your operators. . =, = = 


_ Master Speedrangers provide this infinitely variable speed in an 
PMT Mmtceil-Ls Meco lelcl oe Ste ue Mol Seles Tells ae 
durability are extra features which help you make a good job better. 
And nowhere else will you find variable speed drives that are so flex- 


ible, so easily adaptable and in such a wide range of types and sizes. 


Butler 
good job better 


ta example, look at the plastic forming machine shown below. The 
Speedranger, on the drive unit incorporates an electric motor, a 
variable speed unit and a gear reduction . . . all standard Master 
units that easily combine into one compact, integral power package. 
This provides exactly the right speed, the right features, in a unit that 
you can mount right where you want it. 

Probably you will not need this same combination of features. 
However, the next time you need a drive for material processing, 
handling, and conveying equipment; mixers and agitators; welding- 
positioners; machine tool drives; testing and calibrating equipment 


...to name only a few . . . see what a really remarkable job Master 





Speedrangers can do for you. Write for Data 7525, new twenty-four 


page booklet on Speedrangers. 


THE MASTER. ELECTRIC COMPANY 
DAYTON 1, OHIO 


especially when you use 
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IT’S NEW! IT’S DIFFERENT! IT'S MADE OF REVERE COPPER 
—The “Double G" Solderiess Lug made by THE GREGORY 
MANUFACTURING CO., INC., New Haven, Conn., for the 
electrical field, comes in 6 sizes to accommodate from 14 ga 
wire to 1,000,000 CM cables. Pressure screws are steel. 


improved solderless lug of hard drawn Revere 
Copper, cold worked over and over without 
distortion, cracking, pitting or scarring. 


Pierced, formed at short 45 degree and 90 degree angles 
and deeply serrated, this “Double G” solderless lug really 
gets a working over . . . and cold, too, no annealing. 
Yet, with all this, the surface remains absolutely smooth, 
the lug is not in any way weakened and there is no twisting, 
pitting, cracking or scarring of any kind. And, in addition, 
its dimensions are held. 


When the Gregory Manufacturing Co., Inc., was develop- 
ing this solderless lug, with its unusual features, it had a 
problem on its hands. 


Their design called for copper strip that could stand 
a lot of cold working and when finally fabricated into a 
product of uniform quality, would not have a lot of twist, 
cracks, pitted or scarred surface. In their efforts to secure 
such a product their engineers had frequent consultations 
with Revere’s Technical Advisory Service. The result was 
the product-shown and described above, with production 
time and money saved and rejects held to the vanishing 


HOLD ‘EM TIGHT—These sharp, 
deep-cut serrations on inside of 
both tubular sections and projection 
tang help to make firm, non-slip 
joints possible. They also increase 
the rigidity and conductivity of the 
connection. Note that these serrations 
were made cold, and without any 
distortion of the Revere Copper 
used. Lugs shown are twice actual 
size and are unretouched. 


point. The material used was Revere hard drawn copper 
strip with a temper of 36 to 46 Rockwell B Scale. This 
company feels that they could not have developed such @ 
successful product if the quality of the copper was not off 
the best and did not possess the inherent working chate 
acteristics needed. 


Perhaps Revere Copper or some other Revere Metall 
can be of help in developing or improving your product] 
cutting your production costs. Why not tell Revereg 
Technical Advisory Service about your metal problemsf 
Call the Revere Sales Office nearest you today. 


REVERE 


COPPER AND BRASS INCORPORATED 


Founded by Paul Revere in 1801 
230 Park Avenue, New York 17, New York 


Mills: Baltimore, Md.; Chicago, Ill.; Detroit, Mich.; Los Angeles 
Riverside, Calif.; New Bedford, Mass.; Rome, N. Y.—Sales Offices 
Principal Cities, Distributors Everywhere. 





